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Diiiricl of Okw, to vnt : J 
Blslrki Cleriea Office. S 

Be it BiKiaiBEBEii, that on Uie BCTBntflenlhday of Jaunaiy, All- 
no Domini ei^leeQ hundred and ibtty-five, E. MoneiK & Co., of 
the smd District, hare deportee! in this office the IlUb of & boot^ tlia 
tide of which is in the words following, to wit : 

" The Western Practical Arithmetic, wherein the rules are illus- 
trated, and thau^ principles explained, cont^ing a great variety of 
exercises, particularly adapted to the currency of the United States : 
with an Appendix, contmning the Canceling System, Abbreviatitais 
in Multiplieation, Mensuradon and llie roots ; designed for the uaa 
of schools and private students ; compiled by Johh L, TiiBorr ;" die 
right whereof Ihey claim as proprietors, in conformity with an act of 
CongrcB6,cntidcd"An act to amend the several acta rsspecting copy- 
rights-" WM. MINER, Clerk of Disirid. 
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PEEFACE. 

Is piBgentiiig this work to ths public, the author malina no 
tensions to liaving discovered any new spring bj which to pui 
youthful mind into acUon, nor any new method of commuiiicatins 
a knowledge of Arithmetic. He has founded hia work on tlie beiiof 
that labor and labor eniy, can insure succeaa in any puisuit; and 
that labor sliould always be bestowed upon those objects wMcli pro- 
luce the greatest QBefal result- 
In the selection and arrangement of matter, tlierefprc, those rules 
Lhat ore of the most general use, have been presented &'9t, and Iheir 
exercises made exlsnaivB, that tlie pupii many early become familiar 
with their prindples, and eipert in thoir appSoatiou. 

Tlie esplanationa accompanying the rules, are dpagned to iacali- 
tstB Iho ptogreaa of private atudenls, and to diminish the labor of 
teachers, eapecially in large schools, where tliey are unabla to 
to each pupil the uetiessary explanations. 

The Mknsdbatiiih trf Carpenter^, JHasons', Pltalerer^ and 
Pcmer^ work, &c., will be found an acceptable part of Arithmetic, 
to every man of bumneaa, and a practical knowledge of it will cor 
tiibute much to tha aeeurtty and satiafacdon of botli wo 1 raon at 
empligetB, in estimating amounts of work. Th a 1 as bee n tn 
duced in consequence of numerous applications to t! e aulho 
nioaauve iiaiious kinds of work, and for instruc&o a particula 

The sy:,tem of Soi>/l^ee;»ng,ia thought to be uffi ent fo al 
ihc piirposea oi farmers, meclmnies and retailers n th t e eaaar} 
liraiich of a business education. 

How far the author has succeeded in his atlempta lo compile t 

j useful Tuark, ponicnlnrly adapted to the drcumsiances of tho Weaterr 

People, remaina for them 10 judge, and for e^mence to detei-mine 

NOTICE. 
TuE favorable reception of this treatise and the increaang demand 
for il, iiaVB inducfld tho puhliahots to ravise, enlarge, and otlierwiae 
improve the wofli. Such alterations and amendjjients have baen 
made ea tlia experience of tho author and of other intelligent and 
nnccessful teachers has sa^Bsted; it is therefoi-e preanmod, that the 
. will be found more useful, and consequentiy mora acceptable 
than heretofora. 

amerous teatimonials lo the merits of the work, h«ve been re 

ccived; but its general adoption without any ef&rls to force iti 

I inlroduetion.and its intriaEiowortli,are our main relLaiice; wc havi 

1 therefore given it a thorough reviaon, and now submit the result o 

sUaruy, 1841. T MOEGAN & Co. 
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ARITHMETIC. 



AHrTHHiETiu is that jiart of mATiiEPiATTcs wliich 
treats of numbei-s. It ia both a science and an art; — 
the science explains the nature of numbers, and tlie 
principles upon whiph the rules are founded, while the 
art relates merely to the application of the various 
rules. 

All the operations of arithmetic ai'e conducted by 
means of Five fundamental rules, viz., Numeratiun, 
(which includes Notation,') AddUion, Sidii Taction, 
MuUipUcalion, and Division. 

NUMERATION AND NOTATION. 

Numeration is the art of representing figures or num- 
bers by words J Notation ia the art of representing num- 
bers by characters called figures. 

All numbers are represented by the followiisg cliarac- 
tcra, which are called ^^"-w res or digits. 

0, 1, 2, 3, 4, 5, 6, 7, 8, 0. 
nought, one, two, tliree, four, fivo, six, seyen, eight, nine. 

The one is often called a tinit, it signifies a whole 
tV'ig of a kind; two signifies two vinila or oiiea ; tliree 
s ijnilies three units or ones, &c. 

The value which the figures have when standing 
alone is called their simple value j but in order to denote 
cumbers higher than 9, it is necessary to give thera ano- 
tlier value called a local value, which depends entirely 
on the order or place in wbiclj they stand. Tlius, when 
we wisli to write the number ten in figures, we do il 
by combining the characters already known, placing a 
1 on the left hand of the 0, thus, 10, which is read ten. 
This 10 expresses ten of the units denoted by I, but 
as it ia only a single ten it is called a tmit, and the 
1 being written in tlie second order or second place 
from the right hand to express it, it is called a unit of 
tlie second order, the first place being called the ph 
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KTIMEBATiOM AND KOTATIOjS. 

of units, and the second, tlie place of tens / ten units 
of the first order making one unit of the secondorder. 

When units simply are named, units of the first order 
.re always meant, when units of any other order ave 
intendedj the name of the order is always added. 

Two fens or twenty. 

Three lens or thirty. 

Four tens or forty, 

Five tena or fifty. 

Six tens or eisty, 

Seven tens or seventy, 

Eight tena or eighty, 

Nine tens or ninety, 

Ten tens or one hundred, 

The numbers between 10 and SO, between 3 
)0 b e n 30 n 40 A.C I) ea y be eip 

. by ■ - ^ 
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none of I e se on id five of the first order, lience the 

a 5 

T of 1 order of hundreds, that is leii hun- 

dred fo n un of he fourtli order, called thousands, 
wri n lus 1000 

In le ne a ner ten units of the fourtli order form 
A unit of the fifth order, called tens of thousands. 

The foEowing may be regarded as the principles of 
Notation and Numeration. 

Ist. Tfew units of the first or lowest order, make one 
unit of the second order; ten units of the second order, 
make one unit of the third order, and universally ten 
units of any order make a unit of the next higher 
order. 

2d. ./ill numbers are expressed iy the nine digits, 
and the eypher, and this is effected by giving to the 
same figure different values according to the place it 
oceitpies. Thu^, 4 in the first place is 4 units, in the 
second place 4 tens or fort7, and so on. This tenfold 
increase of value by changing the place of the same 
figure is usually expressed by sa,ying that figures in- 
crease from right to left in a tenfold proportion. The 
names of the orders are to be learned from tlie 

KUHEHATIOK TABLE. 



The orders are likewise divided into periods of f:ii 
places each, according to the following table. 
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i ^ ■ - I 

WHFK^P SlHHffiE^lS Wf^HWE^lS 

The periods Buceeeding those ia tlie table, are TVil- 
lions, Quadrilliona, QidntiUJons, SextilHons, Septil- 
lions. Octillions, s,-aA Nonnillions, and analogical names 
might be formed for flie succeeding higher peiiods 

From the preceding remarks the pupil will readili 
understand tlie reason of the following rule foi numei 
ating or expressing figures by words. 

KoLB. — Commence at the right hand, and sepaiate 
the given number into periods, then begiiinina at the left 

id, read the figures of each period as if they stood 
alone, and then add the name of the period. 

Thus, the number 8304000508245, when divided 
ito periods, becomes 8,304000,508245, and is read. 
Eight billion, three hundred and four thousand mil- 
Hon,Jive hundred and eighl thousand two hundred, 

d forty-Jive. The name nnit of the right hand pe- 

d IS commonly omitted in reading. 

( NnMEBATtON. 



Ex. I. 33 


10. 3700054 


19. 20031025 


2. 204 


U. 81304S5 


20. 68723U5 




13. 2701030 


31. 901023406 


4. 2000 


13. 3705433 


S3. 820302008 


5, S054 


14. 6803317 


23. 31037B603 


6. 7428 


15. 3003005 


34. 600000501 


7 10345 


16. 70032004 


25. 3000400230034 


8. 40034 


17. 03003005 


26. 800001 OS05 1003 


9. 61304 


19. 91010010 


27. 50000031375604 


38. 4000013000040350014 


29. 1000989000375000489000354000371000033501 SOI 
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NUPIEBATION i 

From tlie preceding tables and remai'ka, the pupil will 
likewiee readily undei-stand the reason of the foUowiag 
mle for notation, or expressing mimbers hy figures. 

Edlb. — Make a an ffieient number of cyphers or dots, 
and divide them into periods, then underaeath these 
dots write each figure in its proper order and fill tlie 
vacant orders witli cyphers. 

Note — The object of the dots oi cyphers, being ti 
guide the ieiiner at first, alter a little practice he may 
dispease with them 

Ex 1 "Write down m figures the numbei twenty 
miUious thiee hundied and fom thousand and forty, 
Heie miihons being the highcBt peuod named, we 
wiite cvpheis to corieepond with thdt, and t!ie period 
of units, aad then underneath these place the significant 
figures in their piopei older, and afterwaids fill the 
\ leant oider^ with cyphers 

00000 0, 000000 
20 304040 

The pmiil inu t lecollect that cjpbera b'^ing of no 
uoc t V ei t to fill vacant oidera, aic neici to bi. placed 
to tlie Lit ot V hole Lum! ei 



L^-pi^s. th followii g iiumbLi^ m lipiiii,a 

3 Ninttv 

4. One liundred and five. 

5. Three hundred and twenty. 

6. Nine hundred and four. 

7. Eight hundred and ninety. 

8. Two fhouBaud three hundred and five. 

9. Sis thousand and forty. 
10. Seven thousand and fonv. 

.11. Eight thousand and ninety-five. 

i 12. Ten thousand five hundred and fifty-six 

13. Forty thousand and forty. 

14. Ninety-five thousand two hundred andsix 

15. Eighty thousand one hundred and nine. 
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. One hundred and thii'ty-six IhoustntI two liundred 

and seventy five. 
■ Tliiee hundred and seven thousind ind aixtj loui 
. Five hundred IhnuBand and five 
. Onemillion, two hundred aiidfoit} seven ihousind, 

four hundred and twenty-three 
. Ten milhons, forty thousand and tweiit\ 
. Sixty milhons, seventeen thouaind and iv, o 
. One hundred and four iiiilhonB two hundied and 

foui- tliousand and sixEy-five. 
. Five hundred and three millions, one hundied and 

two tliousand and niue. 
. Ninety one thousand and two miUicns and foui 
. Sixtybillions, three millions aiidiort% oni, thousand 
. One billion, one hundred million, one thous^nd and 



a lioman method of representing number-., is by 
f of certain capital letters of tlie Rom-in alphabet 




XSX ihirt) 

XL forly 

L Hfty 

LX SI My 

LXX seienty 

LXX\ eighty 

XC nmely 

C one hundied 

CC two hundied 

CCC thiee hundied 

CCCC foui hundred 

D file hundied 

M one thous^nd 



HoslaO^y Google 



ESPLANATJON C 



What ia Aritlimetic t When is it a science ? When 
a it aa art? What are the fundaniental rules of arith- 
nelic ? What is numeration 1 What is notation ? What 
does a unit signify ? What does two signify ? Three, 
&a. ! What is meant by the simple value of a unit? 
What does the local value of a figure depead on ? How 
do you write the number ten in figures ? Why is the 
in this cose called a unit of the second order 1 How 
many units of the first order does it take to make a unit 
of the second order J How many units of the second 

S order does it require to form a unit of the third order? 

j &c. Repeat the principles of uotation and numeration. 
Repeat the names of each of tJie first nine orders as ex- 
pressed in the numeration table. Repeat the name of 
each of the periods. Repeat the Rule for 
Repeat the Ruiu for notation. 



EXPLANATION OF CHARACTERS, 



more; as 6 -j- 3 = 8. 

leas i as 8 — S = 6. 

into, with, or multiplied by ; as 6 X 3 = li 

by (i. e. divided by ;) as 6 -v- 3 = 3 ; or, 2) 6(1 
; : proportionality; as 3 : 4 : : 6 ; 12. 
>J or, J Square Root ; as ^ 64 =; B, 
^ Cube Root; as ^ 64 = 4. 

Ij Fourth Root ; as ^ 16 = 3, &c. 

A vinculum ; denoting tlie several quantitii 

over which it is drawn, to be considered jointly 

as a simple quantity. 
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SIMPLE ADDITION. 



PlacG the numbers v/ith miits under units, tens under 
fens, &.C. Begin the addition at tlie units, or right hand 
column, and add tc^ether all the figures in that column ; 
then, if the amount be ieaa than ten, setdoivn the wholi 

tnr but if greater than ten, see how many tens then 

3, and set down the number above the even tens, and 
carry one for each ten to the next column, and proceed 
with it as in the first. 

Proof. — Begin the addition at the top of each column, 
ittd proceed as before, and if the result bo the same, il 
s presumed to be right 



(I) 


(2) 


(3) 


432 


23 1 


2 14 




4 1 3 


12 1 


121 


12 1 


8 12 


2 1 S 


132 


32 I 



(5) I!ete4,a,l,aaiid6mi 

3 7 3 6 

7 9 8 9 2 

3 8 9 4 1 

6 7 8 3 3 Thenl,4,3,4,9aiid3malLe24iiii34lhetei 

5 9 2 4 4 two tens, and ibur ovar ! Betdmvntho Ibuiuni 

Ihe column of ten*, and cany loo to the ncii ot 

■~ -■ E ftiaufrnfa coJuinn &i., to llio last, where ihn whole 

3 7 3 J 4 5 nmouiit may be set dovra. 
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SIMPLE ADDITION, 


13 


(«) 


(7) 


(8) 


4 7 3 8 6 


9 7 8 6 


7 2 7 5 2 


3 9 4 9 2 


8 fi 9 3 7 


3 7 8 3 3 


18 5 8 3 


3 7 8 4 9 


7 8 7 9 4 


8 9 3 9 4 


4 9 8 7 8 


2 3 5 6 7 


2 8 8 8 7 


7 2 9 3 7 


9 8 3 7 2 


7 4 3 9 2 


4 8 7 3 3 


13 3 4 5 


3 8 8 3 4 


3 8 6 119 


3 3 3 6 5 3 


(a) 


(10) 


(11) 


4 7 8 2 3 


7 3 G S 3 


8 4 7 3 C 


7 3 7 14 


9 5 8 9 3 


7 8 9 2 8 


3 7 8 S 4 


8 S 7 8 3 


2 7 8 4 9 


2 3 9 2 5 


9 4 9 7 3 


6 3 7 8 3 


i 7 8 8 3 


7 6 8 9 2 


2 8 6 3 7 


6 3 7 3 4 


4 3 9 8 7 


7 3 8 2 


(13) 


(13) 


(14) 


7 3 G 8 4 


9 3 7 


7 3 7 9 


7 5 


7 3 3 


7 4 G 3 


4 7 3 


8 7 


7 2 9 


G S 9 3 


9 


4 8 9 


7 


4 8 


7 2 


4 8 3 


9 3 7 


6 8 


9 G 


9 2 


4 3 2 


1. Add 324 dollars, 3fl5 doJlars, 437 doliara, and 784 || 


dollars, together. 




1 
23 4 

3 6 5 

4 3 7 
7 8 4 




An^u,er, $ 


18 Dollars- 
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14 SME 

P 2. Add 3742 bushels, 403 bushels, 927 Lusliels, OJS 
bushela, and 953 bushels, together. 

Answer, 6758 bus 

3. Add 7346 acres, 9387 acres, 875& acres 
acres, 32724 acres. Ans. 66607 a 

4. Henry received at one time 15 apples,, at another 
115, at another 19. How many did he receive? 

Ans. 149. 

5. A person raised in one year 724 bushels of corr 
in another 3498 bushels, in another 9873. How much 
in alU Ans. 14094 bushels. 

6. A rnau on a journey, travelled the first day 37 
miles, the second 33 miles, the third40 miles, the fourth 
35 miies. How fardid he travel in the four days? 

Ans. 145 miles. 

7. A lias a flock of sheep containing 34. B has a 
flock of 47, and C of fifly-four. How many sheep nr 
there in the three flocks? Ans. 135. 

8. The distance from Philadelphia fo Bristol is 2' 
miles; from Bristol to Trenton, 10 miles; from Trenton 
to Princeton, IS miles; from Princeton to Brunswick, 
18 miles; from Brunswick to New York, 30 miles. How 
many miles froTii Philadelphia to New York? Ans. 9* 

9. A person bought of one merchant, 10 barrels of 
flour, of another 30 barrels, of aoothor yS barrels. 
How many barrels did he buy? Ans. 135 barrels. 

10. A wine-njerchant has in one cask 75 gallons, in f 
another 65, in a third 57, in a fourth S3; in a fifth 74, 
and in a, sixth 67 gallons. How many gallons has he 
in all! Ans. 421 gallons. 

Questions. 

How many primary rules of Arithmetic are tiiere! 

What are they called ? 

What is addition? 

How do you place numbers to be added? 

Where do you begin the addition? 

Why do you carry one for ten, in preference to an 
other number? 

Ans. Because it takes ten ones to make one ten, ten 
tens to make one hundred, &c. [See table, fage 3.) 
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SIMPLE SUBTRACTION. 

Simple stjbthaction 
greater, of the same nar 
tween them. 

The greater number is called the mnvend. 

Tlic less number is called l]ie subtrahend. 

The difference, or what is left, is called the remainder 



KULG, 

Place the less number under the greater, with tmits 
under units, tens under tens, &c. 

Then draw a line under them; begin at ihe righf 
hand or units place, and subtract each figure of the sub- 
trahend from the figure of the minuend that ia above 
it, and set the remainder below. When the figure in- 
the subtrahend is greater iJian the one above it, borrow 
one (which is one tert) from the next figure, and add it 
to the figure of Ihe minuend; then subtract from the 

Proof. — Add tho remainder and the subtrahend to- 
gether, and if the sum equal the minuend, the work is 
presumed to be right. 



(1) (2) 

79352743 Minuend 9 7 3 8 4 7 6 

3 4 12 3 12 Subtrahend 3 6 14 2 5 3 

4 5 13 3 4 3 1 Itemainder 7 12 4 8 2 3 

(3) Hctu we Ciuinol take seven from two; Ihcnwi 

7 2 3 8 2 ■""St borrow 0118 from Ihe 8; llwtoi.BJs one (m, 
n A (^ K n 1 n ■'•^'i ts" "ikI two ara twelve : now take seven froc 
^ twelve, and five remain. 

One ia boiTowed from the 8, leaving only 7 ; 
,> 8 3 4 5 [hen take 3 from 7, and 4 remain : or, suppose f 

arti'i ooo 10 the 3 below, malting font; then foiic from eight anc 
umain, as before, &c. 
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36 SIMPLE SU 

(4) 
3 7 3 8 4 7 
2 K 4 1 3 8 G 


■(5> 
82703682 
3 7 3 4 13 3 7 


3 2 4 6 1 


55302445 


(«) 

7 8 3 7 2 8 6 

3 2 7 3 19 5 

4 5 6 4 1 


C^) 1 

27368 3' 070 
4 3 2 17 2 5 


2 (i 9301345 1 


(8) 
684 2 7362 
3 4 6 13 5 3 4 


(9) 
5937 8 4283 
5 4 3 3 14 3 3 


1 


(10) 

7 9 283 (> 842 

3 4 6 5 3 12 8 


(1!) ! 
020376 4 2 
4 13 7 3 7 1 




1. From 78 take 32 End what will remain? 

Answer, 46. 

2. From 478 lake 334. What will remain! ] 

Ans. 154. ; 

3. Charles had 723 apples, and sold 421. How ma- , 
ny has he loft? Ans. 302 i 

4. James had 0768 dollars, and gave for a house andl 
iot 3453 dollars. How-many has he left! , Ans. 631^, i 

5. A farmer had 3849 acres of land; he gave to his 
sons 2135 acres. How many acres has he ka for; 
himself? Ans. 1714. 

6. There are two pilea of bricks, one contains 7ti{i6, 
and the other 4389. How many more are l.hsrt in the 
oae than in tlie otlier? Am. S."^07. 
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sniPLE sTTBTnAcTiois. 17 

7. Bought 100 bags of coffee, weighing 14510 lbs., 
and sokl thereof fl3 bags weighing G871 pounds; how 
many bags, and how many poonds remain unsoU? 

Ana. 37 hags, and 7639 lbs. 

8. A man bought a chaise for 175 dollars, and to pay 
for it gave a wagon worth 37 dollars, and the rest in 
moaey. How much money did he pay? 

Ans. 138 dollars. 

9. A mau deposited in bank 8752 dollars, and drew 
out at one time 4234 dollars, at another 1700 dollai's, 
at another 902 dollars, and at another 49 dollars. How 
much hadhe remaining in bank? Ans. 1807 dollars. 

10. A merchant bought 4S75 bushels of wheat, and 
sold S976 bushels, How many bushels remain in his 
possession) Ans. 1S89. 

11. A grocer bought 25 hogsheads of sugar, confaiuing 
350 hundred weight," and sold i) hogsheads, containing 
75 hundred weight. How many hogsheads and how 
many hundred weigJit had he left! 

Ana. 16 hogsheads, and 175 hundred weight. 

12. A traveller who was 1300 miles irom homo, trav- 
eUed homeward 235 miles in one week; in the next 275 
miles; in tlie next 325 miles; and in the next 2Q0miie'i. 
How far had he still to go, before he would reach homo ? 

Ans. 175 miles. 



Questions. 

^Vhat is subtraction? 

What is the greater number called? 

What is the less number called! 

What is the difference called? 

How do you place numbers for subtraction? 

Where do you begin the subtraction? 

When the lower figure is, greater tlianthe upper one, 
ow do y&u proceed? 

Why is the one you borrow, one ten. 

Ans. Because ten onei make one ten; and if I borrow 
oe ten it will make ten oaes again, &c. 

How do you prove subtraction' 
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SIMPLE MULTIPLICATION. 

Sihpi;e MULTiPi-iCATioH is a short metiiod of perfori 
ag particular cases of add tion 

Tho number to be mult phed is the mi Inphcand. 

The nu iter to be mult p) ed b^ tslheiutiih 

Then m e jroducel s le/rotJuci 

Tl e m Up ca da d Quit pi ei ire son et es calle.d 
f ttors 



a 




4f, 




5 


mes 


fi 


nea 


1 
1 




1 n 
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1 


10 
15 


1 n 


1^. 
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ft 
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V. 
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4fi 
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5J 


Ml 




1(1 


41 


ID 


W 


111 


III 


II 




II 


41 






It 


Kli 


1" 




1" 


4f 


ly 


till 


1^ 


7J 



CasmI. 

When the mullvplier does not eatce ? 

RuMi. — Place the muUipUm- under the um. 

he muttvplicand; and multiply each tigure o 

]i!icand in succession, and set doivn lie ai 

■.arvy, as in addition. 

^roof. —Multiply the multiplier by the j? 
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ESAMTLES. 






4 3 3 1 Multiplicand « 4 2 5 
2 Multiplier 


3 

3 


7 3 4 2 
4 

2 9 3 6 8 


8 4 6 2 Product 10 8 7 5 


9 


305 3 8375 43 
5 Q 


7 8 
7 


9 2 8 6 
8 


183815 5 0850 300 


4 


7 4 2 8 8 

7 4 8 3 
1 2 


'1375 78(>8 37 
D 1 


2 4 
1 1 


3 9 3 7 5 7 8 3 4 i) 


G 4 


8 9 7 (',' 4 


1 Mulfiply 4218 by 3 

2 7321 by 3 

3 STOaS by 4 

4 900078 by 9 

5 83G870 by 10 
278976 bv H 
7 509709 by 13 


Product 8436 
319fi( 
3507U) 
8100709 
83687flO 
3068736 
0837828 


Case 2. 






When the multiplier exceeds 12. 




RiTLE.— Place the muitiplier as before, wifh unite un- 
der units, &c. Then multiply all the figures of the mul- 
liplicand by the units figure of the multiplier, setting 
down the product as before. ■ 
i Pr,iceed with the teas figure in the same manner, ob- 
i serVi;,- 5 set tiie product of the first figure in Ihe tens 
[okca and with (he hundreds figure placing the first 
; iwf^Uiil in hundreds place, &.C., and add the several pro 


I 




11 
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" 


„x. 


M.™,i. 


„„ 


j 


43753 


Here we 


XAMl-LBS. ,, 

multiply by the G or unite figure j| 


436 


as before; 


tlien by the 3 or 


(eiMfisare,pla. 






the first product 
e, immediately u 


iji the second or t&ns f 


3S25J2 


ider the three, in the \\ 


131256 


multiplier. 


111 like 




r we use the 4, 


175008 


placing the first product in the third or hm- \l 




dreds place 


, immediately ur 


der the4iafier 


19075872 


which we add the several piodiicta together, || 






•k is done 






73684 






37462 ! 




427 








5G3 


515788 


113386 


147368 








SS4773 


2B4736 


4736 


XB«CISE3. 


34 


187310 


31463068 


21091106 


1 

1 Mulinly 


Product 161034 


3 




57G2 


hy 


43 


247766 


3 




6483 


I'y 


54 


300082 


4 




7368 


hy 


45 


331560 


5 




4327 


■■■y 


56 


243313 


6 




7382 


by 


67 


494594 


7 




4728 


by 


7S 


35933S 


8 




7584 


by 


87 


659808 


9 




5678 


by 


78 


443S84 


10 




7693 


by 


89 


683787 


11 




4963 


by 


98 


486276 


12 




7384 


by 


87 


642408 


13 




4376 


by 


97 


434472 


14 




7S23 


by 


78 


617994 ll 


15 




6849 


by 


89 




16 




7648 


by 


523 


391*9904.! 


17 




8473 


by 


456 


3883688 \ 


18 




9373 


by 


567 


53139£._ II 




— .__ 






- 


J 
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WOTi; 1. — Wlien either or both of tlio factors 1: 
noughts on the right hsiid, they may be omitted in the 
operation, and annexed to the product. Thus : 
47 i 000 734 I 00 

42 00 42 I 000 



S4 



Product 197400000 Product 3082800000 

Note 2. — When the multiplier is tlie exact product 
of auy two factors in the multiplication table, the opera- 
tion may be performed by separating the niiittiplie 
its components, and maltiplying firat by the one, then 
its product by tlie other. Thus; 

7D4by 36 754 754 754 







6 



30 



9 and 4, or 3 and 13, or 6 and 6, multiplied togethc 
produce 3G, and by usiug' either pair, according to the 
above note, tiie true result is obtained, 



I Multiply 75Q by 42 Product 31752 

3 045 by 24 15480 

3 876 by 48 42048 

4 903 by 58 53928 

5 827 by 73 69544 
fi 94G by 81 70026 

7 875 by 84 73500 
3 948 by 90 91008 

8 795 by 108 8! 
The pupil may work these by all the seyeval pai 

cojDponents that he can find in the multiplier. 



HoslaO^y Google 



NoTH 3. — When the multiplier is not the exact pro 
duel of any two mimbera in the table, use two far.tors 
whose product is short of the multiplier, then multiply 
the sum by the number required to supply the deficiency 
and add its product to that obtained by the two factors. 



5S3X3 583X5 



840 by 20 P.oduet 21090 

784 by 20 2^736 

975 by 34 33150 

859 by 4.3 g^--- 

7'M by 59 4( 



1. Charles has 24 marbles, and John has 13 times 
many; how many has John? Aiis. 313. 

2. A gentleman owns 17 houses, for each of which he 
receives 350 dollars rent; how much does ho recei 
for them pU I Ans. 4250. 

3. A laborer hired himself to a farmer for 11 yea 
at 150 dollars a year; how much did he receive? 

Ans. 1650 dollars, 

4. A person wishes to purchase 36 shares of Bank 
stock at 75 dollars a share; what must he pay? 

Ans. 1930 dollars. 

5. A mason having built a house, found that 96470 
bricks were in it; suppose he desires to build 19 such 
bouses, how many bricks must he obtain for the pur- 
pose! Ans. 



HoslaO^y Google 



SIMFLE DIVISION. 



SiMPUi DivrsioK is a short method of pcrfoniiing si 
oral subtractions. 

The number to be divided is 

The number by which it is to 
divisor. 

The Dumber of times that the divisor ia < 
the dividend, ia called the quotient. 

So maoy figures of the dividend as are 
divided atone time, is called adiindual. 

If noy tiling remain when the operation i; 
t is called the remaindcT. 



Case i. — Siioht Divis 
WJinn. the divisor does not e, 



Consider how often the divisor is contained in Ihe first 
figure or figures of the dividejid, and set down the result 
below; observing how many remaia, if any. If there 

10 remainder, consider how often the divisor is > 
tained in the next figure: but if there be a remainder, 
;all it so many tens, and add the next figure to it, 
livide the sum, placing the result beneath, as before 

Proof. — Multiply the quotient by the divisor; add the 
remaiader, if any, and the product will equal the divi- 



Dividend. 
Divisor 3)182 
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3)74 1S51 



les, mid o 



24-72S|-l.-3 Remainder r^i^',"^,^,^™:'',;^ 
Proof 741851 



tsn, find odd the next Rg- 
fourteen. 

Moiv 3 are contaioerl in fourteen 4 times, ami 2 remain. Sal iho 
i down imrter Ilia i in the dividend, and Biipposa iha (too tliat ceninin 
£o lio tvvo feiM, mid add ilie next figure (1) to it, whidi make tw^iii/- 
one. Kow 3 into 31 go 7 times, and no remiSnder. Place the 1 uii- 
dur tlio 1 in tlie dividend, and proceed in the same manner vFtth tJie 



5)0572680 



1G317541+3 Hera. 



'roof e52701(J7 



G)8?;!0G37 



Proof G57S(;SG 



8)9273084 9)8370280 



10)946S73 11)893726 13)98796 



HoslaO^y Google 



Divido 7893703 by 6 Alls. 1315827 

9387984 by 7 1341140—4 

6928437 by 8 866054—5 

9376874 by 9 1050763—7 

8672934 by 10 867293—1 

6873842 by 11 634894—8 

7369287 by 12 614107—3 

Case 2, — Lowa Division, 

When the divisor exceeds 12. 

Htji*:. — Place tbe divisor to the left hand of the divj- 

CoQsider how often the divisor is contaicGd in the. 
least number of figurea into which it can be divided; 
and set down the result at the right hand of the dividend. 

Multiply tbe,. divisor by the quotient figure tlius 
found, and set tiie product under tlie dividual or figures 
supposed to be divided. 

Subtract tbe product from the dividual, and set down 
what remains. Bring down the next figure of the divi- 
dend, and pi"oceed as before, till all lie figures are 
brought dowu and divided. 



Twenty-seven into 98 go 3 
times: multiply the divisor 
(27) by 3 and set the product 
under the dividuai (98J and 
subtract. "To the remainder 
(17) bring down the next iig- 
ure (4) of the dividend. Now 
27intol74go6time3. Place 
tlie 6 in the quotiantand mul- 
tiply (27) the divisor, by 6, 
and set the product under 174 
and subtract as before, & 
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HPLE 


DIVKION. 




DLvisOT. DLvi&ncl. Quotient. 

43) 98754 (3351 

84 4Si Divisor 




147 4702 
126 9404 

13 B 

315 

210 98754 I 


emainder 
roof 




54 

42 




13 RemainJer 




32)789627(24675 




65)1827538(38115 
130 




149 
12S 




537 
520 




216 

192 




75 
05 




243 
334 




103 
65 




187 
160 




388 
325 




■ 37 Eera. 




63 Hem. 




Divide 8709 

476 

958 

1475 

4377 

25757 

63125 

253622 

L - — 


by 

liy 
hv 

i>y 
by 

by 


13 Quo. 674 
15 31 
18 53 
38 52 
31 137 
37 696 
123 513 
422 601 


Rem. 7 
11 

4 
19 
30 

5 
30 
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SDn?LE DIVISION. 27 

Note 1. — -Cyphers on the right hand of liie divisor 
may be omitted in tho operation, observing to sepai-ate 
as many figures from the right of the dividend, wHch 
must be anaexed to tho remainder, 

54 I 00)1463 I 40(27 32 | 0)7617 | 3(23S 



Rem. 540 


EXJiKCISKS. 


357 
256 

Rem. 13 


Divide 40220 


by 1900 A 


8. -SI Rem. 320 


137000 


by 1600 


83 1000 


99607765 


by 27000 


3689 4765 


2304108 


by 5800 


397 150d 



Note 3. — When tiie divisor is tlie exact product of 
any two numbere in the multiplication table, the opera- 
tion may be performed by dividing first by one of the 
component pafts, and (hen Ihe quotient by the other. 

To get the true remainder, ciukiply the last remain- 
der by the first divisor, and add tho first remainder. 



f7 1 9S754 




" |fl 1 14107—6 first remainder 




2351—1 Inst remainder 
7 first divisor 




'^'^^\ 5 first remainder 




12 true remainder 
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(3 j 984376 
^9 I 328125 — i 

36458—3 X 3 -f 1 ==10 Rem 



975G by 35 Quoiient 278 Rem. 2G 

8491 by 81 104 67 

447C7 by 18 2487 1 

920J7 by 56 1643 9 

38751 by 46 807 15 

7S4071 by 73 10195 3) 



1. Seven boys have 161 apples, which they diviJe 
equally among them. How many does each have? 

Answer, 23. 

2. What is t!io quotieat, if 8736 be divided by 6, and 
that quotient by 4? Ana. 273. 

3. If 350 dollars be equally divicied among 7 men, 
what will be tlie share of each? Ana. 60. 

4. How many times are 37 contained in 952? 

A.ns. 35 times and 7 over. 

5. Suppose 2072 trees planted in 14 rows. How ma- 
ny trees will there be in each row? Ans, 148. 

6. Several boys who weut to gather nuts, collected 
4741, of which each boy received 43!. How many 
boys were there ? Ans. 11 

7. If the expense of erecting a bridge, which is 15030 
dollars, be equally defrayed by 179 persons, wliat must 
each pay? Ans. 84 dollars, 

8. Suppose a man receive in one year 2920 dollars; 
how much a day is his income at that rate; and sup- 
pose that his expenses for the year amount to 1789 dol- 
lars. How much will he save in a year? 

Ans. His income will be 8 dollars a day; he will save 
1151 dollars in a year. 
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Questions. 
What is division? 

What do you call the number that is to he divided? 
What do you call the number you divide by? 
What do you call the number obtained by division? 
What do you call that which is left when tlie work is 

When the divisor does not exceed 12, how do you per- 
form the operation? 

When the divisor exceed 12, how do^you proceed! 

How do you prove division? 

How may (he operation be performed when there are 
cyphers at the right hand of the divisor? 

How may it be performed when the divisor ia the exact 
product of two numbers in the multiplication table? 

How do you obtain the true remainder in the last ce 



DUE rKECEDI^'O EOL 

igs of dollars, containing 
and §530, be divided 
ow much is the share of 
Ans. $78.04 
w..e of pOjOOO, disposed 
to his bfofher he 



ESEKCISES IK 

1. If tlie contents of five b 
$295, $410, $371, $355, 
equally among 25 persons, ! 
each? 

2. A man possessed of an 6. 
of it in the following 
$1500, and the balance to 
vided among them. What 

Ans. $5700. 

3. What number is if, which being added to 9709, 
will make 110901? Ans. 101192. 

4. Add op twice 387, three times 794; four times 
31196, five limes 15S80, six times 952S0, and once 
.33304. Ans. 812,344. 

5. Three merchants have a stoolc of 14876 dollars, 
hich A owns 49S3 dollars, B 5188, and C tho re- 

Litnder. How much does C own? Ans. 4725 dolls. 
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FBBEKAL HONEY. 

FEDERAL MONEY, 

OR MONEY OF THE UNITED STATES, 



10 ( 



1 dime 
1 dollar 



10 dimes 

10 dollars 

These denominations boar the same relation to each 
other as those of units, tens, hundreds, &c, Fedeiai 
money is therefore added, subtracted, multiplied, and 
divided by the same rules as Simple Addition, Subtrai 
tioR, Multiplication, aad Division. 



Ride. 

Place the numbers one under anofber, with mills o 
the right, cents, dimes, &c., in euccesaion; observing io 
keep mills under mills, cents under cents, &c. Then j 
proceed as in simple addition. 

When halves or fourths of a cent occur, find thoi 
amount in fourths, and consider how many cents Uiese 
fourths will make, and carry tliem to the column of cents. | 

Eagles. Dolls. Dm 



u sines 3 transactions, eaglet 
[IOC used; dollars, cenls, and frat 
the only denominations kept i 
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Bs. cts. 


EXAMPLES. 


Ds. els. 


34 , 62 




427 , 68 


56 , 81 




342 , 31 


37 , 83 




427 , 36 


23 , 68 




793 , 84 


27 , 42. 




273 , 42 


169 , 85 


2264 , 51 








(1) 


(2) 


(3) 


Ds. eta. 


Ds. cts. 


Ds. cts. 


468 , 31 


937 , 34 


273 , 45 


723 , 62 


768 , 32 


846 , 37 


S45 , 93 


427 , 56 


383 , 75 


736 , 25 


792 , 34 


846 , 91 


846 , 31 


587 , 62 


674 , 75 


428 , 62 


843 , 37 


273 , 25 






Ds. cts. One half is two-fourths 


and one hidf more make 


437 , 62i ^"^ *'™ 






386, 8U f™t?f 
243 , ISi °f"™1" 


and one fourth mote make aght founhs, and | 


(or two foiinhs) 
rtha make one c 


moil, mske.Uafaurtlis. 
nl, then ten fourths make 


427 , 37J iwocen 


IS, and leave two 


ouilhs, ot one half gent. 


428 , ISi Setdow 


1 the i cent, and 


arty the two cents lo the 


' nest col 


_ 




1923 , 12i 


1 Ds. cts. 


Ds. cts. 


Ds. Cts. 


274 , Sli 


27 , 683 


56 , 06i 


j 362 , 87J 


36 , 8U 


32 , 12i 


421 , 181 


28 , 62i 


3S , 25 


635 , 81 i 


37 , 93i 


42 , 62i 


241 , 56i 


24 , 62s 


54 , 8U 
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33 FKnssiAh MonKY. 

APPLICATIOrj. 

1. Add 48 dollare 20 cents; 14 dollars 58 cents; 100 
doUiirs 25 cents; and 84 dollars 36 cents, 

Ans. 247 dollars 39 cents. 

2. Add ®7,63j, f34,31i, $73,06i, 041,31^, f25, 
68J, and ^87,43| together, and tell tlie amount. 

Ana. $368,43}. 

3. Bought a bat for ^^4,25 cents; a pair of shoes for 
$12,25; a pair of stockings for $1,25, and a pair of gloves 
for 75 cents. What ia &e cost of the whole ? 

Alls. $8 50 eents. 

4. If I buy coffee for $1,18S, tea for .$2,50, cloves 
for 874, mace for 9S5, cinnamon for $l,87i, raisins for 
^,68J, nutmegs for 374, candles for 87j, and wine for 
^l,93i, what must I pay for them' Ans. ^13,35. 

Questions. 

What relation do mills, cents, dimes, ifcc., bear to each 
other? 

How are the addition, subtraction, multiplication, and 
division of Federal money performed? 

How do you place the numbers to be added? 

How do you proceed when halves, fourths, &c., occur? 



SUBTRACTION OF FEDERAL MONET. 

Rule. — Place the less under the greater, ivith dollars 
under dollars, and cents under cents; then, if there aro 
no fractions, proceed as in simple subtraction. 

If there ia a fraction in the upper sum and none in 
the lower, set it down as a part of the remainder, and 
proceed as before. 

If there is a fraction in each sum, and the lower be 
less than the upper, subtract the lower from the tipper, 
and set down the difference, 

If the lower fraction be greater than tlie upper one, 
borrow one cent, and call it four fourths, and add fbem 
to the upper fraction, and subtract the lower one from 



Proof. — As in simple subtraction. 
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$11 , 31 $23 , m 51 , 561 

Note. — Three fouribs cannot be taken ftom tiaa 
Ds ets. foutUis: then boirow one ceitt from the two c 
2?1 631 which has fouv fourths m it: add the/our foutl 
T«0 ' 013. ^^ ''"'" fourths, ihia makes six fourths; sub 
m,i J UOi fAr« fouitiiB ftom He fourths, and three fourths (^) 

remain. Set down the J and add one to the nex' 

133 5 681 3, as in simple suhttBction. 
KCEECilSEa. 

J}s. cis. Ds. cts. Ds. cts. 

65 , 49 5S0 , 3Ii 438 , 31i 
m , I2S 210 , 18J 243 , 18J 



D». 


rU: 


'Mil 


MH 


143 


87i 





APPLICATION. 

1. Subtract $433,68i fi-om 1000,C3J. 

Aug. ^ 

3. Ejubtraction shows the difference between two j 
nurabeis; what is the difference between $37,62i and 
fgQ3,e7i. Ana. ^56^5. 

3. Bought goods to the amount of f 545,95, and paid 
at tiie time of pui-chaae ^30. How much remains « 
paid? Ans. $195,95. 

4. A merchant bought a quantity of coir?.e, for \vhicb 
le paid $560. He afterwards sold it foi $610,974 
How much did he gain by the transaction? 

■Ans. ^50,87*. 
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Qaestions. 

How do you place the numbers hi subtractioii of 
Federal Moneyl 

How do you perform Ihe operation? 

If a fraction occur in the upper line or minuend, whal 
do you do with it? 

'"a fi-action occur in each, how do you proceed? 
uppose the lower fraction is greater than the upper 
one, how do you proceed? 

How do you prove subtraction of Federal Money? 

MU-LTIPLICATION OP FEDERAL MONEY. 

RuLB. — Set the multiplier under the multiplicand, 
and if there be no fractions, proceed aa in simple multi- 
plication; observing to separate the cents from the dollars 
n the product. 

If there is B. fraction in the sum, multiply it, and Si 
how many cents are in the product; set down the frac- 
tion that is over, and proceed as before. 

Or if the multiplier exceeds 13, multiply the 
omitting the fractions; then multiply the fraction 
add the oumber of cents contained in the product, I 
product of the rest of the sum. 



Ds. cts. Da. cts. Ds. eta. 



$50 , 00 $21 , 12J $118 , 121 

Ds. cts. Ds. els. 
10,87J 135 times 4,18| 24 tunes | a 

125 one half make 24 72 fourths: four 

125 halves: 2 fourths are con- 

5435 into 125 go63 1673taiaed 18 tunesin 

2174 times, leaving 836 72 fourtlis, mak- 

1087 one; tliat is, 18 ing 18 cents. 

62ione half, mak- 

— . ing 02i cents. $100,50 
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1 Multiply $145,1^ by 7 Atis. |S10I6,31i 

2 7,87* by 47 370,13j 

3 28,681 by 68 1950,75 

4 42,314 by 68 S454,13i 

5 137,634 by 67 9320,87i 
8 79,0(H by 207 16354,03J 

APPLICATION. 

1, What will 8 pounds of cbeese come to, at 18 cenis 
B. pound' Ans. $1 44 els. 

2. Wiiat is tiie value of 12 yards of linen, at 35 cents 
a yard^ Ans. $4 30' cts. 

8. What cost 39 yards ofclotii atf2 25 c(s. a yard' 
Ans. $65 25 cfs. 

4. What wil! 213 barrels of flour cost, at f 6 35 cents 
a barrel? Aas. $1118 25 els. 

5. Bought 321 barrels of cider at $1 35 cts. a barrel. 
What did it amount tof Ans. $401 25 eta. 

6. What will 580 bushels of salt cost at $1 12* cts. a 
bushel. Ans. $652 50 cts. 

7. Whatis the value of 3 pieces of clotii, one contain- 
ing 38 yards, and the other 26 yards, at $3 87i cla. a 
yard? Ans. ^8. 

8. What will be the cost of 133 pieces of linen a! 
$17 37i cts. eacht Ans. $2293 50 cts. 

9. What will 8 cords of wood anioHHt to, at4 dollars 
50 cents a cord? Ans. 36 dollara. 

10. Sold 313 barrels of flour for 6 dollars 25 cents per 
barrel. ViTiat is the amount? Ans. 1331 dols. 25 els. 

11. Bought 308 pounds of coffee at 21 cenlsa pound. 
Whiii^ is the amount? Ans. 04 dois. 68 cts. 

12. Bougbt317 gallons of brandy at $1 18| cts.' per 
pUon; and sold it for $1 37i cts. per gallon. What was 
he amount paid for the whole; the sum it sold for; and 

the gain? 

■.ns. Prime cost, $257 68^ : sold for $298 37i ; gt 
$40,685 
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DHAL MONE 


s 




DIVISION 






Kvjx. — Divide as in 


simpie division. 


When a re- 


mainder occurs, multiply it by 4; 


and add the nlurjber 


of fourths tliat are in the fraction of tlie s 


umfifanylto 


ila product: divide this 


product by the divisor, and its|[ 


quotient will be fourtlis 


which- an 


ex to tliQ ([uotient. | 


Proof. — Aa in simpl 


division. 






EXAMPLES. 






Ds. nia. 


Ds. cts. 




Bs. cts. 


2)45,23 3)63,18} 




2)25,371 










22,61 


2I,06J 




12,68S 


Os. cts. 








25)639,68}(25,I8| 
56 




32)78600{-24,625 |j 

54 11 


12a 






r48' 


125 






las 


4G 






3G0 


25 






192 


21S- 






80 


200' 






64 


18 HeiB 18 c 


liB remain; 


itiuWplj/ 


16 


A 18 cenla bj 


four, bjings 


tliem 10 


4 


^ foiirths of a. 


cent; fwld th 


1, tbia 




~~ makc375fou 


rths; divide 75 fouttlis 




75 by 35, and 




„»,i,lch 


32)E;4(2 or t 


25)75(3 place in the 


uotjeuU 




64 


D. cts. 


XERCISES; 




1 


Divide 56,15 by 


10- 


Quotient $ 5,61 i jj 


96,00 by 


5 




19,20 


158,00 hy 


4 





3S3,00 


58,14 by 


38 





1,53 


417,96 by 


129 




3,24 


494,45 by 

627,38 by 






1 45 


508 


— 


1,23 i 
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1. If 7 pounds of butter cost $1,89 eta., what is t!ie 
-value of 1 pound? Ans. 27 cfe. 

2, If 8 lbs. of coffee cost $2,04 cts., what is the price 
of one pound? Ans. 25i cts. 

S. Bought 29 yds. of fine linen for $65,25 cts., what 
was the price per yard? Ans. $2,25. 

4. Paid $58,75 cts. for 235 yds. of muslin, what 
^vaa it per yard? Ans. 25 cts. 

5. A piece of cloth containing 72 yds. cost $450, 
■what was it per yard? Ans. $6,25. 

Questions. 

How do you perform division of Federal Money! 
How do you proceed when a remainder occurs? 

PEOMTSCUOUS EXBKCISES IN THE PEECEDIKS KJJIES. 

1. Bought 18 barrels of potatoes, each containing 
3 bushels, at 25 cfs. a bushel, what did they cost? 

Ans. $13,50. 

2. A farmer sold 30 bushels of rye at 87 cts. a 
bushel, 30 bushels of corn at 53 cts. a bushel; 8 bushel 
of beans at $1,95 cts. a bushel; 2 yoke of oxen ai 
S62 a yoke; 10 calves at $4 a piece; 15 barrels of 
cider at $2,371 a barrel, what was the amount of the 
whole? Aqs. $251,62J. 

3. What will be the price of four bales of goods, each 
bale containing 60 pieces, and each piece 49 yards, at 
37i cents a yard? Ans. $4410. 

4. Add $334,43S cts. $208,094 cfs. and $507,90s cts. 
together, and divide the sum by 2, and what will be 
the result? Ans. $520,21J. 

5. Divide 400 dollars, equally, among 20 persons. 
What will be the portion of each person? Ans. $20. 

6. Divide 1728 dollars, equally among 12 persons. 
What does each one of them share? Ana. $144. 

7. If 340 bushels c<wt 420 dollars; what is the cost 
of one bushel at the same rate? Ans, $1.75. 
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KEDtlCTION. 



REDUCTION. 



Ri)DFCTio:f is the changing of a sum, or quantity, 
firom OEe denominiition to another) without altering the 



r quantity, to a lotuer denomination 



If therB are one or more denoniinatiotiB between the 
denomination of the t^ven sum, and that to which it is 
to ho changed, first change it to the next lower than its 
own J then to the next lower, and so on to the deno- 
mination required. 



DRY MEASURE. 

3 pints (pta.) make 1 quart, ql. 
8 quarts - 1 ])eck, pc. 

4 pecks - 1 bushel, bu. 

Note. — This mensure is used for measuring grain, 
salt, fruit] &.c. 

Note. — 1. To reduce bushels to pecks, multiply by 
i, because each bushel has 4 pecks in it, 
1. Reduce 23 bushels to pedis. 



2. Reduce 35 bushels to pecks. Amt. 140 pecks. 
Note. — 3. To reduce pecks to quarts, multiply by 8, 
hecaufee each peck has 8 quarts in it. 
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REDOflTION. 

e 37 pecks to quarts. 



Amt. 216 quavts. 
4. Reduce 43 pecks to quarts. Amt. 344 qnarts. 
Note. — 3. To reduce quarts to pints multiply by 2, 
because each quart has 3 pints ia it. 
a. Reduce 43 quarts to pints. 

qt. 

43 



Amt. 8(5 pints. 
0. KeJuce 32 quarts to pints. Amt. C4 pints. 

Reduce 34 buslieis to pints. 



4 Multiply the bushols by 4 to bring 

them to pecks. 

136 

8 Multiply the pecks by 8 to li 

them (0 quarts. 

1088 

5 And multiply the quarts by 2 to bring 

them to pints. 

Amt. 3176 pints. 



7. Reduce 56 pecks to pints. Ami. 896 pints. 

8. Reduce 47 bushcis to quarts. Amt. '1504 qt. 

9. Reduce 85 bushels to pints. Amt. 5440 pt. 

10. Reduce 63 pecks to quarts. Amt. 504 qt. 

11, Reduce 132 bushels to quarts. Ami. 4224 qt. 
13. Reduce 934 bushels to pints. Amt. 14976 pt. 
Note. — 4, When several denominations occur, reduce 

the highest denomination to the next lower one, and this 
again to the next lower, and so on; observing to add 
tile amount of each denomination, the number there is 
of that denomination in the given sum. 
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iO jiEmicTioi;. 

EXAMPLES. 

1. Reduce 23 bushels, 3 pecks, 5 quarts, 1 pint, 



Multiply the bushels by 4 
to bring them to pecks, and 
add the 3 pecks to the amount, 
which makes 95 pecks. 



Multiply the pecks by S to 
bring ihem to quarts, and add 
the 5 quarts, which makes 
765 quarts. 



Multiply the quarts by 2 
to bring ijiem to pints, ai ' 
add the 1 pint which maki 
1531 pints. 



Multiply by 4 i 
add the 3, and set 
amount, &c. 



1531 Amt. as before. 



aiHCISES. 



. Reduce 13 bushels, 2 pecks, 7 quarts, 1 pint I 
pints, Amt. 879 piots. 



HoslaO^y Google 



41 

2. Reduce 24 Imshcis, 3 pecks, 1 quart to quarts. 

Amt. 793 qt. 

3. Reduce 7 bustela, 3 peeks to quarts. Amt. 248 qt. 

4. Reduce 3 pecks, 2 quarts to piats. Amt. 52 pt. 

5. Reduce 7 qiiarfs, 1 pint, to pints. Amt. 15 pt. 

6. Reduce 33 bushels, pecks, 1 quart, to pints. 

Amt. 2050. 

7. Reduce 5 busliels, 1 peck, quarts, 1 piat to pints. 

Amt. 337 pt. 

8. Reduce 43 bushels, 1 peck to pints. 

Amt. 2768 pt. 

Qttestions. 
What is reduction? 
For what is case first used? 

How do you reduce a sum to a lower denomination 
than its ownt 

How do you reduce bushels to pecks! 

Why do you multiply by 47 

How do you reduce pecks to quarts? 

Why do you multiply by 8 1 

How do you reduce quarts to pints? 

How do you reduce bushels to pints? 



AVOIRDUPOIS WEIGHT. 

TABLE. 
16 drams (dr.) malce 



1 pound, 

1 quarter of a c 



Note. — By this weight are weighed, tea, sugar, cof- 
fee, flour and other things subject to waste, and all the 
metals, except silver and gold. 



HoslaO^y Google 
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HKBUCTION. 


1. 


Reduce 23 tons to hundred weight. 




23 
20 




Ami. 460 cwt. 


a 


Reduce 'A\ hundred weight to quarters. 1 




34' 
4 


1 


Amt. 138 quartora. 


3 


Reduce 42 quarters to pounds, qrs. 
43 
3S 




333 

64 


4 


Amt. 1176 pounds. 
Reduce 73 pounds to ounces. 

lbs. 
73 
16 






438 
73 




Amt. 1108 ounces. 


5 


Reduce 54 ounces to drams. 




54 
16 




324 

54 


~3-, 


Amt. 864 drams. 
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aEDUCTIOK. 

6. Reduce 35 tons to drams. 



tons. 




Amount. 20070400 drams. 



7 Reduce 24 pounds to drams. Amt. 6144 dr. \ 

8, lleduce 3C hundred weight to pounds. '. 

Amt. 4032 lb. 

9. Reduce 73 quarters to ounces. Amt. 32704 o 
10. Reduce 2 tons to pounds. Amt. 4480 lb. 
11 Reduce 4 toos to drams. Amt. 2""" — ' 
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i4 RBDBCTION. 

12. Reduce 3 tons, 13 cwt,, 2 qu., 14 lbs., to pounds. 
T. cwt qr. lb. 



Or thus; 
T. cwt. qr. 
3 - 13 - 2 - 



8246 pounds 



8246 pounds. 

13. Reduce 2 tons. 15 cwt. 2 qr. to quartera, 

Amt. 222 qr. 

14. Reduce 3 tons. 25 lb. to pounds. Amt. 6745 lb. 

15. Reduce 5 cwt. 3 qr. 14 lb. to ounces. 

Amt. 10528 oz. 

16. Reduce 2 cwt. 2 qr. 14 ounces to drams. 

Amt. 71,904 dr. 

TROY WEIGHT. 

TABLE. 

24 grains (gr.) make 1 pennyweight, dwt. 

20 pennyweights - 1 ouuce, oz. 

12 ounces - 1 pound, ib. 

Note, — By this weight, jewels, gold, silver, and 
liquors, are weighed. 
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EEDDOTION. 


45 






1. Reduce 32 pounds to ounces 


Ih, 
32 
13 






Amt. 384 ounces. 


3. Reduce 23 ounces lo pennyweights. oz. 
23 
20 




Amt. 400 dwt. 


3. Eoduce 43 pennyweights to 


grains, dwt, 
43 

24 




172 
86 


4. E-educe 53 pounds to grains 


Amt 1032 grains, 
lbs. 
53 
12 




636 
20 




12720 
34 




50880 
-25440 




Amt. 305280 gr>iins. 


EKEECISES. 

1. Reduce 94 ounces to grains. Amt. 11520 gr. 

2. Reduce 32 pounds to pennyweiglita. Amt. 7680 dwf. 

3. Reduce 132 pounds to ounces. Amt. 1584 oz. 
4'. Reduce 234 ounces (o gmina. Amt. 112320 gr. 
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5. Reduce 4G3 pounds to grains. Amt. 26R6880 gr. 

6. Reduce 47 pounds, 10 ounces, 15 pennyweights to 
penny weighte. Amt. 11495 dwt. 

7. Reduce 5 pounds, 6 ounces, 4 pennyweights, 20 
grains to grains. Atnt. 31796 gr, 

APOTHECARIES WEIGHT, 

TABLE, 

20 grains (gr,) make 1 seruplej sc. g 

S.scruples- - 1 dram, dr. 3 

-8 drams - 1 ounce, oz. 3 

12, ounces - 1 pound, lb.. 

Note, — By this weight apothecaries mix their medi- 
cines, but they buy and sell by Avoii-dupoia Weigiit. 
EximeiBES. 

1. Reduce 32 pounds to ounces. Amt. 384 oz. 

2. Reduce- 43 ounces to drams, Amt. 34.4 dr, 

3. Reduce 37 drains to scruples.. Amt..81 bc. 

4. Reduce 37 scruples to grains. Amt, 740 gr. 

5. Reduce 28 pounds to drama. Aint. 2688 dr. 

6. Reduce 30 ounces to scruples, Amt..864 sc, 

7. Reduce 37 drama to grains. Amt, 1920 gr. 

8. Reduce 23 pounds to grains, Amt. 132480 gr. 

9. Reduce 3 pounds, 5 ounces, 2 Kcruples to scru- 
pies. Amt, 886. sc. 

10. Reduce 7 ounces, 5 drams, 14 grains to grains. 

Amt. 3674 gr. 

11. Reduce 27 pounds,? ounces, 2 drams, 1 scruple, 
2 grains, to grains. Amt. 159022 gr. 

CLOTH MEASURE. 

TABLE.. 

4 naila (na.) make 1 quarter of a yard,, qr, 

4 quarters - 1 yard, yd. 
3 quarters - 1 Ell Flemish, E. El 

5 quarters - 1 Ell English, E. E. 

6 quarters - ' 1 Ell French, E. Fr, 
Note. — By this measure cloth, tapes, linen, muslin, 

&c., are measured. 
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1. Tvcduce S4 yards to qiiai-ters. 


Affit. QQ qr. IS 


S. Reduce 32 quartern to nai[s. 


Amt. 


128 na. 


3. Reduce 27 yards to uails. 


Amt. 


432 na. 


4. Reduce 46 Flemish ells to quarters 








Amt 


138 qr. 


5. Reduce 37 Englieh ells to qiiartere 








Amt 


135 qr. 


6. Seduce 34 Fieach ells to quartsrs. 








Amt. 204 qr. |( 


7. Reduce 45-Flemi9h ells to nails. 


Amt 


540 na. 


8. Reduce 3B English ells to nails. 


Amt. 720 na. || 


9. Reduce 54 French ells to nails. 


Amt. 


296 na. 


10, Reduce 13 yards, 3 quanera to quarters. 






Amt. 55 qr. 


1 1 Reduce 3 quarters, 2 nails, to nails 


Amt. 14 na. || 


13 Reduce 34 yards, 2 nails to nails. 


Amt 


386 na. 


13 reduce 13 E. e!ls, 2 qrs., 3 nails to 


nails 


1 




Amt 


271 na. 


LONG MEASUKS. 




1 


TABLE. 






i 12 11. hes (in.) make 1 foot, 




ft. 


3 f^et - I yard, 




yd. 


5J ^■^\&s - 1 Eod.PolejOi 


Pci-c! 


P- 


40 poles - 1 Furlong. 






8 Tuilong - 1 Mile. 






3 Miles - 1 League. 






mlSS&n i^«8'-- 










Note — This measure is vsed for lengfli 


and dis^ 


tances. 






A Hand is a measure of four inches, 


and is 


used in 


measuring the height of horses. 






A FatJiom is G feet, and is ah icily used in raeasiiring 
the depth of water. 
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48 REDBCriON. 




KIEKClSIiS. 




1. Reduce 23 leagues to milea. 


Amt. 69 m. 


2. Reduce 43 miles to furlongs. 


Amt. 344 f. 


3. Reduce 27 furlongs to poles. 


Amt. 1080 p. 


4. Reduce 56 poles to yai-ds. 


Amt. 308 yd. 


5. Reduce 132 yards to feet. 


Amt. 390 ft. 


6. Reduce 76 feet to inches. 


Amt. 912 in 


7. Reduce 21 miles to poles. 


Amt. 7680 p. 


8. Reduce 32 furlongs to yards. 


Amt. 7040 yd. 


9. Reduce 86 poles to inches. 


Amt. ] 7028 in. 


10. Reduce 26 leagues to yards. 


Amt. 131280 yd. 


11. Reduce 53 miles to feet. 


Amt. 274560 ft. 


13. Reduce 5 leagues to inches. 


Amt. 950400 in. 


K. Reduce 24 degrees to statute miles. Amt. 1668 m. | 


14. Reduce 12mile6t3 furlongs, 25 poles to poles. j 




Amt. 3985 po. | 


15. Reduce 14 leagues, 2 furlong 


to poles. ! 




Amt. 13520 po. j 


16. Reduce 3 leagues, 2 miles, 6 furlongs, 18 poles" to t| 


yards. 


Amt. 20779 yds. 


LAND, OH SQUARE MEASURE^ 


T-\BLE. 




144 square inches make 1 


square foot, ft. 


9 square feet 


square yard, yd. 


30i square yai-ds - 


square perch, p. 


40 square perches - 


rood, r. 


4 roods - 1 


acre, a. 


Note,— This measure is used to ascertain the quaii- 1 


tity of lands, and of other tilings 


having length and 


hreadth to be estimated. 




1. Reduce 27 acres to roods. 


Amt. 108 r. 


2. Reduce 53 roods to perches. 


Aro(. 2120 p. 
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DEDUCTION. 49 

3. Reduce 28 perches to square yards. 

Amt. 847 sq. yds. ' 

4. Reduce 36 square yards to square feet. 324 it. 

5. Reduce 27 square feet to square inches. 

Arat. 3888 in. 

6. Reduce 34 acres to perches. Amt. 5440 p. 

7. Reduce 42 roods to square yards. 

Amt. 50820 s(j. yds. 

8. Reduce 24 square pei-ches to square feet. 

6534 ft. 

9. Reduce 32 roods to square feet. Amt. 348480 ft. 

10. Reduce 23 acres to square inches. 

Amt. 144270720 sq. in. 

11. Reduce 11 acres, 2 roods, 19 perches to perches. 

Amt. 1859 p. 

12. Reduce 17 acres, 3 roods to perches. 

Amt. 2840 p. 

13. Reduce 12 acres, 2 roods, J2 perches to squai-e 
yards. Amt. 60863 sq. yd. 

CUBIC, OR SOLID MEASURE. 

TABLE. 

1728 cuhick inches make 1 cuhic foot 

27 feet 1 cuhic yard 

40 feet of round timber, or) , -n i i 

en j> . J- L i' 1. t 1 Ton or load 

50 feot oi hewn timber, ) 
128 solid feet 1 Cord of wood 

Note. — This measure is employed in measuring 
solids, having length, breadth, and thiclcnoss to bo ea'j- 
mated. 

EXERCISES. 

1 Reduce 29 cords of wood to cubick feet. 

Amt. 3712 c. f. 

2 Reduce 32 cubic yds. to feet. Amt. 864 c. f. 

3 Reduce 23 cubic feet to inches. Amt. 39744 c. in. 

4 Reduce 32 cubic yds. to inches. Amt. 1492992 c. in. 

5 Reduce 2 cordsofwoodtoinches. Amt.442368c. in 

6 Reduce 3 cords, lO feet to feet. Amt. 394 ft 

7 Reduce 1 cord, 3 feet, 136 incJiea to inches. 

Amt. 22S504 r'n- 
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HEDTTCTIOr,. jl 


LIQUID MEASURE. || 




TABLE. 


4 gilis make 


1 pint pt. 


2 pints (pts) 


1 quart qt. 


4 quarts 


1 gallon gal. 


42 gallons 


1 tierce tc. 


63 gallons 


1 hogshead hhd. 


2 hogsheads 


1 pipe or hutt pi. 


2 pipes 


1 tun. T— 


Note.— This me 


asuro is employed in measuring 


cider, oil, hccr, &;c. 




1 Reduce 23 tuna t 


pipes. Amt. 46 pi. 


2 Reduce 43 pipes 


to hogsheads. Amt. 86 hhd. 


3 Reduce 34 hogsheads to gallons. Amt. 2142 gal. !j 


4 Reduce 27 tierce 


s to gallons. Amt. 1134 gal. 


5 Reduce 53 gallor 


s to quarts. Amt. 212 qt. 


6 Reduce 724 quarts to pints. Amt. 1448 pt. |i 


7 Reduce 37 pints 


gills. Amt. 148 g. j 


8 Reduce 12 pipes 


to aalbns. Amt. 1512 gal. j 


9 Reduce 4 hogsheads to quarts Amt. 1008"qt. j 


10 Reduce 32 gallo 


s to gills. Amt. 1034 g. ] 


11 Reduce 2 tuna to 


gills. Amt. 16128 gills 


19 Reduce 32 gals 


qts. to pints. Amt. 262 pt. 


13 Reduce 2 hogsheads, 27 gals. 3 qts to quavfs. || 




Ami. 615 qt. 


14 Reduce 3 tons, 1 hogshead, 15 gals. 1 qt to pints. | 




Amt. 6674 pt. 


MOTION, OR CmCLE MEASURE. f 




TABLE. 


60 seconds ("sec) make 1 minuto 'min. | 


60 minutes 


1 degree o deg. 


30 degrees 




12 sines (or 360 degrees) 1 revolution | 


Note.— This me 


isure is employed by astronomers. 


navigators, &.c. 


1 
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EBDUCTION. 



1 Reduce 5 sines to degrees. Ami. 150° 

2 Reduce 8 degrees to minutes. Amt. 480' 

3 Reduce 6 minutes to seconds. Amt. 360 sec. 
4, Reduce 12 sines to seconds. Amt. 1296000 sec. 
5 Reduce 3 sines 15 degrees to minutes. 

Amt. 6300 niin. 
TIME. 

TABLE. 

00 seconds (sec) make 1 minute min. 
60 minutes 1 hour II. 

34 hours 1 day 

7 days 1 week 

12 months (or 365 days) 1 year. 
Note. — The tr»e year, according lo the latest and 
most accurate observations, consists of 365 d. 5 h. 4r 
and 58 sec: this amounts to Dearly 365i days. The com- 
mon year is reckoned 365 days, and every fourth or 
leap year one day more on account of the fraction omit- 
ted each year, which being put together, every fourth 
year is added to it, making leap year 366 days. 
The' year is divided into 12 months as follows. 
The fourth, eleventh, ninth and sixth. 
Have thirty days to each affixed, 
And every other thirty-one, 
Ex<;ept the second month alone, 
Which has but twenty-eight in fine, 
Till Jeap year gives it twenty-nine. 



Thirty days hath September, 
Aprilj June, and November, 
February hath twenty-eight alone, 
And each of the rest has thirty one. 
When the year can be divided by four, without a 
mainder, it is bissextile, or leap year. 
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1 Reduce 43 years to months, Amt. 504 n 

2 Reduce 33 days to hours. Amt. 552 h. 

3 Eflduce 38 houvs to minutes. Amt. 2160 mi 

4 Reduce 25 minutes to seconds, Amt. 1500 be 

5 Reduce 14 days to minutes. Amt. 20160 mi 

6 Reduce 52 hours to seconds, Amt. 1S7200 m 

7 Reduce 13 weeks to hours, Amt. 3184 h. 

8 Reduce 12 weeks to minutes. Amt. 120960 n 

9 Reduce 3 years to minutes, allowing 365 days to 
each year. Amt. 1576800 min. 

10 RJeduce 15 years and 6 months to months. 

Amt. 186 n 
] 1 Reduce 4 weeks, 3 days, 22 hours, to hours. 

Amt. 766 h. 
12 Reduce 7 years, 24 days, 43 minutes, to seconds. 
Amt. 332828IS0 si 

STERLING MONEY. 

TABLE. 

4 farthings (qr) make 1 penny li. 
12 pence J shilling a. 

20 shillings 1 pound 

Farthings axe usually written as fractions of a penny, 
thus- i one farthing 

i two farthings or a half penny. 
J tliree farthings. 

EXERCISES. 

1 Reduce 14 pounds to shillings. Amt. 2f 

2 Reduce 23 shillings to pence. Amt. 376 d. 

3 Reduce 34 pence to farthings. Amt. 136 qr. 

4 Reduce 4 pounds to pence. Amt. 960 d. 

5 Reduce 13 shillings to farthings. Amt. 634 qr, 

, Reduce 16 pounds to farthings. Amt. 15360 qr. ' 

7 Reduce 13 pounds 14 shillings, to pence. 

Amt. 338 

8 Reduce 3 pounds 15 shiUings 6 pence to farthings. 

Amt. 3624 qr. || 
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FEDERAL MONEY. 

TABLE. 





10 mills make 1 cent 






10 cents 1 dime 






10 dimes 1 dollar 






10 dollars I eagle 






EXERCISES. 




1 Redu 


ce 5 eagles to cents. 


Amt. 5000 cl. 


2 lledu 


ce 3 dollars to mills. 


Amt. 3000 m. 


3 Redu 


ce 15 dimes to cents. 


Amt. 150 ct. 


4 Reduce 3 eagles, 5 dollars to cts. 


Amt.3500 ct. 


5 Reduce 7 dollars, 3 dimes, 6 cents, 


to mills. 






Amt. 7360 m. 


Aa ea 


^les, dimes and mills are not 


used in accounts, 


they wil 


eeneraliy be omitted in the 


subsequent eser- 


cisesoftliis work. 




4 fourths, or 3 thirds, or 2 halves 


make 1 cent. 


100 eenis 


1 dollar. 



6 Reduce 135 cants to halves of a cent. 

Amt. 250 halves. 

7 Reduce 32 cents to fourths of a cent. 

Amt. 128 fourths. 

8 Reduce 23 dollars to cents. Amt. 2300 ct. 

9 Reduce 25 dollars 15 cents to cents. Amt. 2515 ct. 

10 Reduce 15 dollars 37j cerjts to halves of a cent. 

Amt. 3075 halves. 

11 Reduce 21 dollars 15 cents to thirds of a cent. 

Amt. 6345 lliirds. 
13 Reduce 5 dols. 37i cents to fourths of a cent. 

Amt. 3150 fourths. 
13 Reduce 15 dollars 33J cts. o thirds of a cent. 

Amt. 4800 thirds. 



To reduce dollars and cents to cents, place them to- 
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Questions. 
For wliat purpose is Dry measure used? 
For what ia Avoirdupois weiglit used? 

For what ia Troy weight employed? 

For what is Apothecaries weight employed? 

For what is Cloth measure employed? 

For what is Long measure used? 

For what is Land or Square measure used? 

For what is Cubick measure employed ? 

For what is Liquid measure employed? 

For wliat is Sterling currency used? 

For what is Federal currency used? 

Case 2. 

To reduce a sum or quaTttUjf to a iiionEii .denomina- 
Hon titan its oimt 

RvLE. — Divide the sum or quantity by that number of 
its own denomination which makes one of the denomma- 
tion to which it is to be changed. 
When there are one or more deiiominaliona between the 
denomination of the given sura and that to which it is 
to be changed; first change it to the next higher than its 
own, and then to the next higher, and so on. 

Remainders are always of the same denominations as 
tite sums dimded. 



DRY MEASURE. 



1 Reduce 25 pints to quarts. ^(s. 
Note.— Divide by 2, because every 2 pints 2)25 

make one quart. In 25 are 13 two's and — 
1 over, that is 12 quarts and 1 pint. qt.13 — Ipt 

2 Reduce 43 quarts to peeks. qt. 
Divide by 8, because every 8 qts. make 8)43 

1 peck. In 43 are 5 eights and 3 over, 

that is 5 pecks and 3 quarts. pc. 5 — ' 
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KEBWCTION. 55 

3 Reduce 26 pedes to bushels. hu. 
Divide by four because every 4 pecks 4)26 

make 1 bushei. In S6 are 6 fours and 

2 over; that is 6 busbels and 2 pecks. bu. C — 2 pecks 

4 Reduce 359 pints to bushels. pt. 
Divide pints by 3, brings them 2)359 
quarts ; divide quarts by 8, brings 

them to pecks, and divide pecks by 6)179 — 1 pt. 

'ngs Ihem to bushels. 

4) 22— 3qt. 



5 b. 2 p. 3 qt. 1 pt. 

5 Reduce 81 quarts to bushels. A. 2 bu. 2 pe. 1 qt. 

6 Reduce 134 pints to pecks. 8 pe. 3 qt. 

7 Reduce 194 pints to bushels. 3 bu. pe. 1 qt. 

Questions. 

What is reduction? 

For what is case second used 1 

How do you reduce a sum lo a higher denomination 
than its own? 

When there are one or more denominations between 
the denomination of the given sum and the one to 
which you wish to reduce it, how do you proceed? 

Of what denomination is the remainder always? 

How do you bring pints to quarts? 

How do you bring quarts to peelts? 

How do you bring pecks to bushels? 

How do you bring pints to bushels? 

AVOIRDUPOIS WEIGHT. 

1 Reduce 65 cwt. to tons. Result 3 tons 5 cwt. 

2 Reduce 27 quarters ta cwt. Res. 6 cwt. 3 qr, 

3 Reduce 109 pounds to qr. Res. 3 qr. 25 lb. 

4 Reduce 123 ounces to pounds. Res. 7 lb. 11 oz. 

5 Reduce 234 drams to ounces. Res. 14 oz. 10 dr. 

6 Reduce 4274 drams to pounds. Res. 16 lb, 11 oz. 2dr. 

7 Reduce 175 quarters to tons. Res. 2 tons 3 cwt. 3 qr. 
Reduce B745 pounds to tons. Res. 3 tens 25 lb. 
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TIIOY WEIGHT. 
1 Reduce 378 ounces to pounds. Result,31 lbs. 6oz 
3 Reduce 235 pennyweights lo ounces. 

Res. 11 oz. 15 dwl. 

3 Keduce 748 grains lo pennyweights. 

Eea. 31 dwt. 4 groins. 

4 Reduce 078 pennyweights to pounds. 

Res. 3 lbs. 9 oz. 18 dwt. 



6 Reduce 14753 grains to pounds. 

Res. 2 lbs. 6 oz. 14 dwt, 10 gr. 

APOTHECARIES WEIGHT. 
1 Reduce 432 ounces lo pounds. Res. 36 lbs. 

3 Reduce 783 drama to ounces. Res. 97 oz, 6 dr. 

3 Reduce 91 scruples to drams. Res. 30 dr. 1 scr. 

4 Reduce 193 grains to scruples. Res. 9 sc. 12 gr, 

5 Reduce 25G scruples to ounces. 

Res. 10 oz. 5 dr. 1 acr. 

;. 3 drs. 

CLOTH MEASURE. 
1 Reduce 00 quarters to yards. Res. 15 yds. 

S Reduce CO quarters to English clls. 

Res. 13 E, ells. 

3 Reduce 60 quarters to Prench ells. 

Res. 10 Fr. ells. 

4 Keduce 60 quarters to Flemish ells. 

Res. 20 Fl. elJs. 

5 Reduce 53 nails to quarters. Res, 13 qr. 

6 Reduce 133 nails to yards. Res. 7 yds. 3 qr. 3 na. 

7 Reduce 543 nails to English ells. 

Res. 37 ells. qr. 3 mils. 

LONG MEASURE. 
1 Reduce 36 miles 
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3 Keriuce 285 poles to furlongs. Res. 7 f. 15 p. 

4 Reduce 'ifiQ yards to poles. Res. 53 p, 

5 Reduce 365 feel to yards. Res. 121 yds. 2 ft. 

6 Reduce 759 inches to feet. Rea. 63 ft. 3 in. 

7 Reduce 253 inches to yards. Res. 7 yds. ft 1 inch. 

8 Reduce2792poIestoleaguea.Rea. 2 1.2m.5f.32p. 

SQUARE MEASURE. 
1 Reduce 287 roods to acres. Result 71a. 3 r. 

3 Eeduce245 perches to roods. Res. 6 r. 5 p. 

3 Reduce 756 square feet to yards. Res. 84 yds. 

4 Reduce 4731 square yards to perches. 

Yds. Hes. 156 p. 12 yds. 

4731 ( Bring tl.e30jyaftla and the 4T31 yards 

I 48, is founlis of a yard ; divided by four, 

18924 156 p. b'-S-t to yard., tl. true ..«,atod.r. 
121 _ 

682 



4 I 48 Rem. 

12 yai'ds. 

5 Reduce 3575 square inches to feet. 

Res. 24 feet 119 inches, 

6 Reduce 1728 square perches to acres. 

Res. 10 a. 3 r. 8 p. 

CUBIC MEASUlffi. 
1 Reduce 7S9 cubic feet to cords. Result, 6 c. 21 ft. 
3 Reduce 343 cubic feet to yards. Res. 12 yds. 19 ft. 

3 Reduce 9386 cubic inches lo feet. Rea, 5 H. 746 in. 

4 Reduce 70353S/ cubic inches to cords. 

Res. 3 c. 33 ft. 243 in. 
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58 REDtroXION. 


II 


LIQUID MEASUIiE. ]| 


1 Reduce 25 pipes to tuns. 


Res. 13 T. 1 P. 


2 Reduce 34 hogalieads to pipes. 


Res. 17 P. 


3 Reduce 1575 gallons to hogshead 


Res. 25 hhds. 


4 Reduce lfi3 quarts to gallons. 


Res. 40 ga!. 3 qi. 


5 Reduce 6048 pints to tuns. 


Res. 3 tuns. 


MOTION. 




1 Reduee 1440 seconds to minutes. 


Result, 24 min. 


2 Reduce 720 minutes to degrees. 


Res. 13 des. 


3 Reduce 342 degrees to siaes. Res. 11 sines 12 deg. || 


4 Reduce 443907 seconds tosinea. 




Res. 4 sines 3 deg, 18 min. 27 sec. ]| 


TIME. 




I Reduce 1800 seconds to minutes. 


Result, 30 m. 


2 Reduce 720 minutes to hours. 


Res. 12h. 1 


3 Reduce 744 months to years. 


Res. 62 yrs. 


4 Reduce 4649 minutes to days. Res. 3d. 5h. 29 min- j| 


5 Reduce 488S8 minutes to weeks. 




Res. 4w. 5d. 221irs. 48 rain. 


STERLING MONEY. 


1 Reduce 78 shillings to pounds 


Res. 3£. 18a. 


3 Reduce 93 pence to shillings. 


Res. Is. 9d. 


3 Reduce 39 farthings to pence. 


Res. 9d. Sqr 


4 Reduce 656 pence to pounds. 


Res. 2£ 14,f. 8d. 


5 Reduce 781 farthingslo shillings. 


Res. 16s. 3d. Iqr. 


6 Reduce 6529 farthings to pounds 




Res. 


6£. 16s. Qd. 1 qr. 


FEDERAL MONEY. |j 


1 Reduce 250 halves to cents. 


Res. 125 eta. 


3 Reduce 128 fourths to cents. 


Res. 32 cts. 


a Reduce 2343 cenls to dollars. 


Res. 23 dol. 43 cts. 


4 Reduee 1537i cents to dollars. 


Res. 15 dol. 37s cts. 


5 Reduce 6150 half cents to dollars 


Res. 30 dol. 75 cts. 


Note.— To reduce cents to dollars 


separate two fiffures 


01 1 the right hand for cents ; those on the left will be dollars, 1 
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I How many bushels in 738 quarts? 

Ans. 23 bushels 2 quarts. 
3 In 7 bushels, how many pints? Ans. 448 pints. 

3 How many cwt. in 5356 ounces ? 

Ans. 2 cwt. 3qr. 261b. 12 oz. 

4 How many drams in 3 qr. 23 lb. 14 oz.? 

Ans. 27616 drams. 

5 IIoiv many grains in 9 oz. 14 dwt. 3 gr.l 

Ans. 4659 gr. 

6 How many pounds in 7432 dwt.?Ans. 

301b. 11 oz. 12dwt. 

7 How many scruples in 15 lb. 1 oz. 6 drams? 

Ans. 4362 scr. 

8 How many ounces in 216 scruples? Ans. 9 oz, 

9 How many furlongs in 2346 yards? Ans. 

lOf. 26p. 3yd. 
10 How many poles in 3 leagues? 

II How many yards in 84 nails? 
12 How many perches in 4719 squi 



13Ho\ 



many square yi 



Ans. 2880 poles. 
Ans. 5 yd. 1 qr. 
yajds 
Ans. 156 perches. 



we? 



Ana. 4840 sq. yds. 

14 How many hogsheads in 9728 gills? 

Ans. 4 hhds. 52 gal. 

15 How many piata in 3 pipes? Ans. 2016 pints. 

16 How many minutes in 3 days 6 hours? Ans. 4680m. 

17 How many hours in 2 weeks and 4 days? 

Aas. 432 hours. 

18 How many shillings in 27 four-pences? Ans. 9 

19 How many cords of wood in 9304 cubic feet! 

Ans. 73 cords 20 fee 

20 How many cubic feet in 9 cords? Ans. 1152 feet. 

21 How many inches i-outid the globe, which is 360 de- 
grees of 69i miles each? Ans. 1,585,207,300 inches, 

Ewimei-ate the answer. 
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COMPOUND ADDITION. 

CoMPoriro AoDiTiow ia the art of collecting several 
numbers of different denominations into one sum. 

Place the numbers so Ihaf Ihose of tlie same denom- 
ination may stand directly under each oiher, observing 
to set the lowest denomination on the right, the next 
lowest next, &«. 

Then add up the several columns beginning with the 
lowest denomination: divide Ihe sum by as many of the 
number of that denomination as it tafees to malce one of 
the next; and so on. 

Proof. — As in Simple Addition. 



DRY MEASURE. 



hu. jie. qt. pt. The fiist column o 



Y , , pint under Ihe column of pints and can- 

• I ■> 1 the (WO quarts to Iha column of quattE 
13 2 1 Tlie column of qvians willi the two quan 

• 261 added makes twenty four quarts. Twer 
ty-four quarts make iliree pecks and leai 

1 "" quartg. Set down under the colum 
4 -J * of quarts and eaitj the llirea pecks V> Hi 
column of peeks. 

The colunui of pecks wilh the three pecks added makes fourlee 
>clis. Fourteen pecks make three bushels and leave two- peck: 
Bt down the two peeks under the column of pecks and carry th 
iree to the column of buslieh. 

The column of bushels with ihe three busliels added mafci 
ffenty-fouc bushels. Here set down the whole auiounl. 
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1 AddSbQ. 3pe.;7bu. 3qt.i4bu. 1 pe. I pt.;6b«. 
I qt, I pt.; and 3 pe. 1 qt. together. 

Amount 21 bu. pe. 1 qt. pt. 
S Add 3 bu. 2 pe.Sqt. 1 pt.; 7 bu. 7 qt. 1 pt.; 3 pe. 1 pt.; 
4 bu. 5 qt.; 4 bu. 3 pe.; 8 bu. 3 pe. 7 qt. 1 pt. together. 
Anit.29bu.2pe.0qt. Opt. 

3 Add 7 bu. 1 pt.; 3 po. 7 qt. 1 pt.; 6 qt. 1 pt.; 9 bu. 3 
pe. 6qt. 1 pt.;3bu.3 qt.;4bu. 1 pe. Amt. 35 bu. 2 pe. 

4 In a wagon load of grain contained in seven sacks, 
viz: in the first 4 bu. 3 pe. 1 qt.; in the second 5 bu. 7 
qt. 1 pt. — the third 3 bu. 1 pe. 1 pt. — fourth, 3 bu. 2 pe. 
6 qt. — fifih, 5 bu. — sixth, 4 bu. 1 pe. 1 pt. : — and in the 
seveatii 6 bu. 1 pe. 1 pt. How many bushels? 

Questions. 

What is Compound Addition? 

How do you place the numbers to be added? 

Do you place the greater or smaller denominations 
in the right hand column? 

Where do you begin the addition? 

When the first column is added, how do you proceed 
with the sum? 

When you divide the sum by as many of that denom- 
ination as mate one of Ihenext; which do you set down, 
the remainder or the quotient? 

What do you do with the quotient? 
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62 


co^rFOI;ND ArriTioi,. 11 


In what particular 


does compound addition differ from 


simple addition? 




Do you carry one 


for ecei-y ten, in compouad addition? 


Since you do not 


arry one for every ten, how many 


do you always carry 


A. One for as many of any de- 




13 make 


one of the next. 


Here the pupil wiUbav 


something with which to compare limpU 


oAiiKOTi,inw 


ichhecan 




iiupiove and c 


irrect his u 


deretanding of the ■elemenlaty rales. 


AVOIRDUPOIS WEIGHT. | 


T. cwt 


gr. Ih. 


T. cwt. qr. lb. oz. dr. 


(1) 16 a 


2 15 


(2) 7 11 2 16 4 13 


4 8 


3 9 


15 7 3 8 16 7 


82 1-9 


1 10 


138 19 1 12 8 13 


163 8 


3 17 


42 8 3 19 12 4 


34 15 


2 24 


357 6 2 8 3 3 


300 16 


1 19 




APOTHECARIES' WEIGHT. ( 


m 3 


3 B 


B §3 9-?'-- 


1 6 3 


I 9 


(3) 84 7 6 12 


19 9 


5 1 


133 5 3 


183 7 


3 2 


IS 3 3 2 8 


57 6 


1 


1427 6 7 19 


40 5 





14 6 i 9 


30G 7 


3 3 






TROY WEIGHT, | 


lb. oz. 


diet. 


lb. oz.diet. gr. 


(1) 47 10 


12 


(2) 185 2 19 30 


38 8 


6 


56 9 15 6 


16 11 


4 


1472 11 2 17 


7 2 


16 


385 8 5 


13 9 


11 


10 8 7 12 


124 6 


9 





HoslaO^y Google 



COMPOUND All err JO Jt. 



CLOTH MEASURE. 

m. E.E. qr. na. E.Fl. qr. no. 

2 (3) 72 3 2 (3) 19 3 " 
a 63S a 1 72S 1 

S47 1 3 U2 . 

1 1453 2 816 

3 41 2 32 1 



LONG MEASURE. 



L. 


M.fyr 


P. 


in ^ 


2 4 


17 




1 3 


1(1 


72 


5 


24 


536 


3 


12 


S34 


2 G 


:-i4 


38 


3 


12 



yd. ft. in. 
(2) 3 2 11 



1493 3 2 29 



SQUARE MEASURE. 



A. R. 


P. 


(2) 487 2 


17 




3N 


67 


tVA 


45 1 


V\ 


38 


2!) 
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COMPOTTND ADBITIOK. 



CUBIC MEASURE. 



yd. 


ft. 


in. 




cords 


feet. 


in. 




•z-i 


1413 


(^1 


■M 


119 


1015 


9 


'm 


195 




H 


110 


159 


3 


19 


1091 




48 


197 


1071 


28 


ih 


lliO 




N 


111 


956 


49 


a4 


318 




Ml 


9 


27 


18 


17 


1325 




y 


28 


1091 


186 


18 


07 


135 


122 


863 



3 In four piles of wood ; the first contaiaing 32 feet 149 
inches; the second 121 feet 1436 inches; the third 97 
feet 498 inches; the fourth 115 feet 1356 inches; how 
much did Uie whole amount ial 

Ans. 2 cords, 110 ft. 1711 in. 

4 In six boat-loads of wood; the first containing ' 
cords 114 feet, 987 in.; the second 18 cords, 121 fei 
1436 in.; Ihe third 21 cords, 109 feel, 1629 in.; t\,^ 
fourth 15 cords, 92 feet, 1331 in.; the fifth 16 cords, 08 
feet, 1111 in.; the sixth 24 cords, 89 feet, 987 in. How 
much did th«y contain? 

Ans. 120 c. 105 ft. 559 i 



LIQUID MEASURE. 

T. hhd. gal khd. gal. qt. pt. 

(1) 18 3 54 (3} 385 42 3 1 

62 1 39 27 36 2 

327 4 132 17 

46 1 19 729 35 

285 3 38 173 47 3 1 
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17 55 48 '^) 1 25 49 51 

1 37 51 3 4 21 36 

28 19 45 4 19 47 IS 

19 19 37 1 25 25 59 



67 13 ! 10 15 24 24 



3. AdiSsin. 10'^46'38'^ 11° 37' 18"; Isin. 17012' 
18"; 2sm. S2"; Isin. 15° 12' 23"; and 11° 57' 29" to- 
gether. AaB.lldn. 6° 46' 58". 

4. Add 45'; Isin. 9° 18"; 14° 21' 34"; 2ain. 8° 13' 
51"; 4sM. 7° 12' 19"; and 47' 33" together. 

Ans. Ssin. 10° 20' 37". 

TIME. 



(1) 71 11 

173 9 

35 7 

4 10 

6 


(2) 3 6 20 (3 
3 3 17 
3 6 22 
4 16 
3 19 


) 20 
183 

135 
24 


53 40 
13 35 
9 17 
17 12 

35 38 


d 
4 
7 
3 
llj 


231 7 

(I) 2 a 

9 7 
5 2 


11 3 23 

STERLING MON 
d. £ s. d. 

4 (3) 7 9 41 

2 13 7 61 

3 4 5 2 
2i 10 18 10} 


S71 
EY. 


7 12 

£ *■ 

) 4 6 

47 19 
159 5 

78 6 


S3 13 


lU 







4 Add £763 7*. 4<7.; ^39 4s. Qd.; £163 17s. 2^ ; 
£459 15b.; £473 13s. 8d together. 

Ans. £1898 I65. lid. 
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60 COMPOUNI) SUBTRACTION. 

5 Add the following sums: viz. £09 I8s.7d.; £,l7b 
3s. 6d.; £1583 JSs 4d.j £175 ISs. M.; £143 13s. 8d. 
and £313 Os. Hd Ana. £3359 8s. 5d. 

COMPOUND SUBTRACTION. 

Compound Subtbaction is the ar^ of finding l!ie dif- 
ference between two numbers consisting of several de- 
nominations. 

Place the numbers, as in compound, addition with the 
less under the greater: then begin at the right hand 
denomination and subtract the lower number from 
upper, and set down the remainder. 

If the upper number of any denominafion be less tlian 
the lower one, add to the upper one as many as it takes 
of that to make one of the next; subtract the lower nui 
ber from the amount and set down the remainder ■ 
before. 

Proof. — As in simple subtraction. 



bu. pe. qt. pt bu. pe.. qt. pt. 

7 2 4 1 43 3 6 1 

3130 31 231 



4 1 


2 1 


J..S. pe. 

9 a 

2 3 


f 

7 b, 



borrow 1 from the 2 pecks. One peck i 
nam inii: 8 cjuarts added to the S qi 
take 13 quarta. Take 7 qta. from 13 qls. finil' 
O -^ " 6 qls. remain. Set domi the 6ql. 

Because I bortoived 1 from the Sdhb 
muEi add one tn the 3 below it, whicli makes the lower iiguie i. Now 
1 pecks front 2 pecks we cannot lake : then borrow one bushel from the 
i; that bushel has 4 pecks in it; 4 p. and 3 p. make 6 p. Now 4 p. 
Jmn 6 p. and 2 pecks remain, which aei down. 

Because I boirowed 1 bom the 9, 1 must add 1 to (he figure b 
t. 1 to 3 make 3. Take 3 from 9 and G remain. Sei down the ii, 
nd the work is done. 
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hu. yc. qt. pt. 



3 


8 


1 





6m. 


pe. 


qt. 




!if> 


n 


■A 




22 





1 













3 


2 


5 


1 


bu. 


pe. 


^i. 


p; 






2 


11 


14 


3 


5 


1 





APPHCATIOW. 

1. From a, granary confaioing 94 boshelsj S pecks, 7 
quarts, have been taken 43 bash. 3 pe. 5 qr. How much 
remains? Ana. 50 bush. 3 pe. 2 qt. 

2. From a wagon load cf corn containing 63 bushels, 
3 pecks, 4 qis., have been sold 27 bush. 3pe.7 qt. 1 pt. 
How much remains unsold ? Ahs. 35 bu, 3 p. 4qt, 1 pt. 

Questions, 

What is compound stibtraction? 

In what particular does it differ from simple subtrac- 
tion? 

How do you place the numbers in compound subtrac- 
tion! 

Where do you begin the operation? 

When the upper number of any denomination ia less 
than the lower one, how do you proceed ? 

Do you borrow one from the next? 

Do you call the number you borrow, one ten, as in 
simple subtraction? 

What do you call it? 

Ans. I call it one peck, or one yai-d, or one mile, as 
the case maybe? 

What do you do with it then? 

Ans. I reduce it to quarts, or to feel, or to furlongs, 
&c. according to the nature of the case; tiien add these 
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68 COMPOTJKD SnBTJLiCTIOTt. 

to the upperfigure on the right, subtract the lower figure 
from the sum, and set down the remainder. 

When you borrow one from the upper figure, why do' 
you add one to the figure below itf" 

Note. — Upon a clear concepiion of the principles involved in liiese 
queslioBs, depends Ilia pupil's coirect knowledge of llie science of 

AVOIKDUPOIS WEIGHT, 
toiW ciDl.qj: tons cwt. qr, lb. cwt. qr. Ib.ox.dr. 
From 45 11 3 52 12 3 15 17 
Take 15 10 2 S4 10 26 3 21 15 9 

Rem. 30 11 28 22 17 100607 

1. Subtract 76 tons,. 18 hundred weight, 3 quarters, 
from 195 tons, 2 hundred weight, 2 quarters. 

Ans. lis tons, 3 cwt. 3 qr. 

3. Subtract 14 pounds, Bounces, 3" drams /rom 20 
pounds, 2ounces. Ans, 51bs. 11 on. 13 dr. 

APOTHECARIES WEIGHT, 

ffi 3 3 ffi g 3 9 fir. 

1090 1 G 48 9 6 I 4 

106 2 7 1 10. 2 8 



983 10 7 

3. From 59m 13 S3 'aJte 53ffi 73 63. Ans. 5B 53 63. 

4. Subtract US ig 13 fiom tiSE. Am. 54^ Sg 73- 

TROY WEIGHT. 

lb. az.dv!t.gr. lb. ox.dwt.gr. lb. oz.dwt.gr. 

10 6 18 8 8 2 106 15 

4 2 20 2 1 18 6 10 6 2 20 



4. Subtract lilb. 60s. lldwt. from 22lb. I2dwt. 8 gr. 

Ans, lib. 60Z. Uwt. Ggr. 

5. From 16lb. talto 12I&. Uoz. iO<i«i(. llg^*-. 

Ans. Sib. Cos. Qdmt. 13gr. 
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OMPO 


t/ND SUBTK.V 










CLOTH MEASURE 




Vdn 


qrs 


na. 


E.E 


^s 


na. 


h'roni 


VI 




1 


42 




2 


Take 


14 


2 


•s 


19 


y 


a 



42 2 1 

Rem. 57 02 32 23 901 

4. Subtract 95 yards, 3 quarters, 2 nails, from 156 
yards, 2 quarters, 3 nails. Ans. 60 yds. 3 qr. 1 aail. 

5. Subtract 14 English ells, 1 quarter, 2 nails, fi-om 
52 English ells, 3 quarters, 3 naiis. Aas. 38 yds, 2 qr. 

LONG MEASURE. 

L. M.fvr. h. M. fur. P. yds.fi. in. 

From 34 I 7 56 1 19 6 3 10 

Take 18 2 4 10 7 30 3 3 7 

Rem. 523 46 00 39 303 

4. Subtract 45 miles, 5 furlongs. 30 pole.s, from 320 
miles, 3 furlongs, 36 poles. Ans. 274 M. 6 F. 16 P. 

5. Subtract 15 yards, 2 feet, 6 inches, from 38 yards, 
1 foot, 11 inches. Ans. 20 yds. 2 ft. 5 inches. 

LAND, OR SQUARE MEASURE. 
A. R. P. A. R. P. Yds. ft. in. 

From 96 3 38 195 2 2 25 2 72 

Take 25 2 39 36 3 1 14 7 10 

Rem. 71 37 158 3 1 10 4 62 

4. Subtract 38 acres, 3 roods, from 900 acres, 3 
roods, 16 perches. 864 A. 1 R. 16 P. 

5. Subtract 72 acres, from 360 acres, 2 roods, 29 
perches. 2S8 A. 2 R. 29 P. 

CUBICK MEASURE. 
j/ds. ft. in. cords, ft. in. 
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TO COMPOUND SUBTEACTIOTf. 

'1. From a pile of wood containing 432 cords, 27 feel, 
and 1432 inches, have been hauled 150 cords, 92 foet, 
946 inches : how much remains 1 

Ans. 275 cords, 63 feet, 486 in. 

3. From a bank of earth containing 3984 yai'ds, 18 
feet, have been talten 1436 yards, 21 feet: what re- 
mains i Ans. 1547 yds. 24 feel. 

LIQUID MEASURE. 
T. khd.gal.ql.pt. T. 7tkd.gal.qt.pt. 



1 1 33 1 1 

3. If I purchase 2klid. of wine, and to oblige a friend 
send him Wgal., what quantity have I left? 

Ans. Ihkd. 34.gal. 

4. Bought 1 pipe of wine, 47ife(i. of brandy, 2 barrels 
of beer; I have since sold 93 gallons of wine, 29 of 
brandy, 1 barrel of beer: how much of each have I 

'I. of wine, 223gal. of brandy, and 1 



37 39 39 3 1 33 19 

A circle being 12 sines, bow far has the liand of o 
watch to pass, after having gone through 4 sines, 23'- 
,5' 29" J 

Sin. ° ' " 
12 
4 23 15 29 
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COMPOUND STTBTRACTIOK. 71 

9 A person residing in latitude 2T^ 33' 45" north, 
wishes to visit a place 52° 34' 18' north. How many 
degrees, niiautes, and seconds nurthwavd must he 
travel? Ans. 34° 51' 33'. 

TIME 

H.min,sec. Y, M. 

16 21) 33 IS II 

7 36 44 9 10 



Y.M. 


ir 


d. 


ho 


mi» 


Ker 


6 9 


3 


1 


8 


41) 


'M 


1 6 


2 


ti 


a 


57 


m 



5 3 2 42 44 

4. From 900T. take 111 Y. 6m. 

Ans. 78Sr. 6m. 

5. If I taltc 1 r. lilf. from QY. what space of lim 
will still remain? 

Ans. AY. IIM. 
Note. — To ascertain the amount of time passed bi 
twoen two events, set down the year, month, and day of 
the latter event, and place those of Uje former below it, 
and subtract. 

6. A bond was given 34th July, (7th month) 1809, and 
paid off 13th August, 1S31. 

yrs. mo. ds. 
1S31 8 13 



7. The declaration of independence of the United 
States passed Congress, 4tii July, (7th month) 1776; 
and the declaration of the late war with Great Bfitaiti, 
18l}l June, (6th mo.) 1812. How many years, &.C. be- 
tween them? Ans, 35yr. llmo. ]4d. 
STERLING MONEY. 
£. S. d. £ s. d. £ g. d. 
14G 19 lOi 47 6 7J 419 7 6 
7 19 9j 38 5 lOi 337 8 9* 

139 OJ 
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72 coMPouNn HULTrpucATioN. 

4. Subtract £200 9b. from £1000 lis. lljd. 

Ans. £S00 3s. 111.^. 

5. I have a purse of raonej- coataining £1000 2s. 
4id.: it I lake out £60 7s. 8id. what sUm will be left? 

Ans. £939 14s. lid. 



COMPOUND MULTIPLICATION. 

CamrajjNO MutTiPLicATiorr is the art of multiplying 
numbers cgmpoaed of several denominationa. 

When the mvUiplier does not exceed 12. 

Place the number to be multiplied as directed in 
compound addition; and set the multiplier undetihe 
lowest denomination. 

Multiply as in simple multiplication, and divide the 
product of each denomination by as many as it lakes of 
that to make one of the next greater; set down the re- 
mainder (if any) and carry the quotient to the product 
of the next denomination. 

Proof. — Double the muitipHcand and multiply by half 
the multiplier. 

EXAMrLia. 

Em. pe. qt. pt. 7 times 1 pini muke 7 pints i 9 pt. 

7 3 5 1 inakelql.jlheviTpt.mEikeaqt.aiia 

_ leave 1 pi. Sel down the 1 pi. and 

' catty the 3 qt. lo the ptoduct of Ihe 

53 2 6 1 7 limes 5 111. make 35 qt. to H^lch 

add the 3 qt. which make 33 qt. ; 8 qt. make one peck ; then 36 qt. 
make i pecks Bud leave 6 qts. Set down the sis quails and catty Uie 

T limes9 pecks make Mpecks; add the 4 pecke, makes IS pe,; 
4peck3m3ke one bu&liel; then 18 pe, make 4bu^iclsand leave 3 
pecks. Set dawn the 2 pecks and catty the 4 bushels. 

T times 7 bushels make 49 bushels; add the 4 fanshols, makes 53 
bushels, which set down, and the work is done. 
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COMPOUKI> MULTIPLrCATION. ' 

',. qt. Jit. Bu. pe. qt. pi. 



49 3 1 189 I 4 

1. In one vessel aro contained 29 bushels 2 pecks and 
5 quiirts; how many in 9 such vessels? 

Ana. 366 bu. 3|)e.5qt. 

2. If one tuh will contain 8 hu. 3 pe. 5 qt. how much 
will 11 sueh tubs contain! Ana 97 bu. 3 pe. 7 qt. 

Case 2. 

Wlien the multiplier exceeds 12, and is the exact product 

of two factors in the multiplication table. 

Multiply the given sum by one of the factors, and the 
product by the other factor. 
Proof. — Change the factora. 

I. Multiply 3 bushels, 3 pecks, 7 qt. by 34. Product, 



2. Multiply 7 bushels, 3 pecks, 5 quarts, by 36. 

Product, 284 bu. 2 pe. 4 qt. 

3. Multiply 19 bushels, 2 pecks, 3 quarts, bv 42 
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J MT7LTIP.LICATI0M. 



When tlie multiplier exceeds 12, and ia «ot the product 
of any tmo factors in the naiUiplioation tahle. 



M tltiplj by the two factors whose product is Ihe least 
short ot the given miUtipHer; then muhiply the given 
a im bj the numl er which supplies the deficiency; and 
add lis pi Dd ct to the s 1 n produced by the two factors. 



1 Muiti] ]y 21 bushels 1 peck, 7 quarts, by 23. Prod. 



hu pe qt 
21 1 7X3 


t >0 
I 3 


hu. pe. qt. 
21 1 7X3 
3 


107 1 d 
4 


64 1 5 

7 


4=") 1 4 prodicto 
b4 1 5 jrodicto 


450 3 3 product ofai 
42 3 6 product of 2 



4S3 3 1 produUof 23 493 3 1 product of 23 

2 Multiply 19 bushels, 3 pecks, 7 quarts, by 34, 

Product, 678 bu. 3 pe. 6 qt. 

3 Multiply 7 bushels 3 pecks, 4 quarts, by 69. 

4 Mulupiy bushels, 3 pecks, 2 quarts, by 47. 

5 Multiply 15 bushels 1 peck, 7 quarts, by 78. 
b Multiply 12 bushels, 2 pecks, by 92. 

7 Multiply IT ^asheh, 3 quarts, by 98. 

8 How many bushels in 104 sacks, each containing 
7 bushels 2 pecks 3 quarts? 

9 How man^ b iihels of wheat on 125 acres, con- 
taining 21 bushel , 3 pecks each? 
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WIten tite multiplier is greater than tlie prod-act <yfany 
tmo numhers in the multiplicaiioii table. 



Multiply the given number by 10, as many times 

33 one aa there are figures in the multiplier. 

Multiply that product by the left hand figure of the 
multiplier. 

Multiply the given sum by the units figure of the 
multiplier; the product of the first 10 by the fens figure 
of the multiplier; the hundreds product by the hundreds 
figure of the multiplier, and so on, till you have multi- 
plied by ail the figures of the multiplier except the leti 

Add all the products together, and you have the pro- 
duct required. 



1. Multiply 3 bushels, 3 pecks, 1 quart, by 456. 
hu. pe. qt. Product 1724 bu. 1 pe. 

3 3 1X6 

Ifl Because tliere are 3 figures, multiply 

2 liinea bj. 10. Multiply that product by 

. . the left hand J^re (4) of the multiplier. 

■ " Multiply the jjven number by the units 

figure (S) and set (he pioduct beneath. 

Multiply tiie lO's product by the («w 

figure (5) of the inultipliet. 

Add the Geveml ptoduct9. 

1512 2 



37 


3 


2 

10 


378 





4 

4 
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B coMPouMD jmLTiPUCATio^-, 

2. Multiply 53 bushels, 2 pedis, 7 quarts, by 2'M5. 
hi. pc. qt, 
53 2 7X5 
10 



537 





0+4 
10 


5371 


3 


4-1-3 
10 


53718 


^ 




2 


107437 

1C115 

2148 

2fl8 


2 

2 
3 

S 


product of the 9000 
4 " " JOO 
" " -10 

M <■<■ " 5 


195970 


1 


7 Product of the --15 



Note — Let the pupil try espermients, by m iltiplying Eiinple iiuin 

3. Multiply 78 bushels, 1 peck, 3 quarts, by 4723 

Product, 3415B1 Im 3pe (. qt 

4. Multiply 13 bushels, S pecliS, 4 qutirts, uj ii!24. 

Questions. 
What ia coiKpouiid muUipUcation? 
In what does it differ from simple multiplication? 
When tile multiplier does not exceed 12, how do you 



How many do you always cariy t 

How do you prove compound multiplication? 

How do yon proceed when the multiplier exceeds 12, 
ajid is the exact product of two numbers in the multi- 
plication table? 

When the multiplier exceeds IS, and is not the exact 
product of any two numbers in the table, how do you 
proceed? 
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How do you proceed when the multiplier is greater 
tiian the product of any two numbers in the tabic ! 
AVOIRDUPOIS WEIGHT. 
(ons. ctEl. ijTs. cwt. qr. lb. oz. d: 

33 12 3 7 3 14 !) I 



47 1 3 


8 


4 


ct. ,p: lb. 
7 3 24 


12 


dr. 
14 
9 





5. Multiply 7 tons, 16 cwt. 3 qr. by 24. 

Product, 188 T. 2 cwt. 

6. MultiplyScwt. 3qr.211b. 14oz.by30. 

Product, 110 cwt. 3 qr. 12 lb. 4 oz. 

7. Multiply 3 tons, 7 cwt. 2 qr. by 34. 

Product, 114 tons 15 cwt. 

APOTHECARIES WEIGHT. 
4^21 53 iO 2 12 17 5 ti 1 4 



TROY WEIGHT. 



113 6 6 



\M 11 12 

4. Multiply 41 lb. 6 oz. 18 dwt. 3 gr. by 7. 

Ans. 291 lb. oz. 6 dwt. 14 gr, 
I 6. Multiply 91 ib. 4 oz. 14 dwt. 16 gr. by 8. 

Ans. 731 Ib. 1 oz. 17 dwt. 8 gr 
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, CLOTH MEASURE. 
yd. gr. na. E. E. qr. na. E.Fl. qr. m 



UrOLTIPLICATION. 



124 2 

5. If 19 yd. 1 (ir.2na. be multiplied by 5,. what num-, 
ber of yards will there bef Ans. 96 yda. 3 qr.2 na. 

6. Multiply 56 Ells Eng. 3 qr. by 9. 

Ans. 509 Ells E. 2 qr. 

LONG MEASURE. 
deg.m.fur.p. I. ?n.fur.p. m.fuf.p. yd. ft. in. 

8 1 3 36 4 2 S 29 18 3 SO 1 2 10 



4. Multiply 6 deg. 40 m. 7 fur. by 10. 

Ans. 65 deg. 61 m. 3 fur 

5. Multiply 44 m. fur. 20 p. by 7. 

Ans. 313 m. 5 t'm: 20 o 

LAND, OR SQUARE MEASURE. 



4. How many acres will 10 men reap in one ds 
allowing them 1 acre 3 roods 11 percbcs each? 

Ans. 18 A. R. 30 P. 

5. Multiply 63 acres 3 roods 18 perches, by 11. 

Ana. 702 A. 1 R. 38 P. 

6. How many acres ia 15 lots, conlainingPi'acres, 2 
roods, and 20 perches each? Am. 2e4A. IR. 20P. 
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COMPOrNfl MULTll'LJ 

CUBIC MEASURE. 



43 44 1050 



159 


1 


1000 


yd. 


ft. 


in. 






ISfll 
9 



fa a pile of wood are 14 eords 02 feet; how much in 
24 such piles? Bins. 353 c. 32 ft. 

6 In a cellar, aro contained 42 yards 35 feet; what 
are the contents of 23 such cellars? Ans. 987 yd. 8 £t. 

LIQUID MEASURE. 

hhd.gal.qt. T.kkd.gal. qt.pt. pi. khd.gal. qt.pt. 
8 43 2 1 2 16 3 1 4 1 ID 3 ' 

4 !0 



34 48 

4 Multiply 3 T. 2 hhd. 60 gal. 2 qt. by 8. 

Ans. 29 T. 2 Mid. 36 gal. qt. 

5 Multiply 4 hhd. 41 gal. 1 pt. by 10. 

Ans. 46 hhd. 33 gal. 1 qt. pt. 
MOTION. 
3 27 48 1 24 48 25 



27 14 30 16 13 15 45 

3 K a planet mov.e flirough 2shi. 15° 23' of ite orbit 
in one day; how far will it advance in 8 days. 

Alls, apsin. 3" 4' 
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5;i 8 30 5 le 32 9 50 24 

4 if a man fian perform a piece of work in 2 yr. -( mo. 
how long would it take him to perform 5 such? 

Ans. il yr, 3 mo,, 

5 If a laborer oig a drain m 2 weeks, 3 days, how loii; f 
a time would he require to dig 9 such drains? 

Ans. 21 weeks fi day: 

Sl'ERLING MONEY. 



f. 


s. 


d. 


f. 


s. 


d. 


r, 


X. 


d. 


•2iH 


13 


n 


14 


ti 


Oi 



111 


11 


10! 
10 



4 MulUpIy37 6 9i by 5 Prod. 186 13 lU 

5 — 56 8 71 by 9 ~ 507 17 9| 



COMPOUND DIVISION. 

Compound DivisrotT is the art of dividing a sun 
which consists of several denominations. 

When the divisor does not exceed 12. 

Divide the several denominations of the given sum. 

:e after another, beginning with the highest, and sei 
their respective quotients undevnealb. 

When a remainder occurs, reduce it to the nest lower 
denomination, and add it to t)ie number of )he next de- 
L, and divide the sum as before. 
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hu. pc, lit. pt. 
7) 25 a ti 1 



the 4 bushels to pecks, 
has 16 pecks: add IG 



Qcks to a pecks, which ir 

Now 7 into 18 pe. 2 ti 

Reduce the 4 pecks to 
Iql.— makes 38 qt. 

7 into 38 qt. 5 limes, and 3 [eniain. Set down the 6. 

Reduce the 3 qt. tn pt. — makes 6 pt., add 6 gt. to 1 pt. maies 

7 into 7, 1 Urns. Set doira the 1, opdthe ivotk is comiileled. 

bti. pe. qt. hti. pe. q 

2) 8 2 :)) 9 S t; 



4 Divide 34 bu. 3 pc, 6 qt. between 9 persons. 

Ans. 3bu. 3pe. 4qt. 

5 92 bu, 3 pc. belong equally to 7 persons; what is the 
shaie cf (,aai' Aus. 13 bu. 1 

Case 3. 

When tht dicisor exceeds 18, (aid is the exact product 

of two numbers in the multiplication table. 

Divide the sura by one of the factors, and the quotient 
by the other. 

Multiply the last remainder by the first divisor, and 
add (be first remainder for the true remainder, a 
simple division, note 2. 



. Divide 89 bu. 3 pe. 7 qt. by 2S. 

Quotient 3 bu. 6 qt. 1 pt,— 18 lem. 
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bu. 
89 


COMPOUKD 


22 


1 7—3 Rem. 


3 


6—5 Rem. 
4 First 



28)46 pints 

Pt. 1 and a rem. of 18 pints imdiviiled. 

3. Divide 78 bushels, 3 ])ecks, 4 quarts, among 32 
persons; what will be the share of each ? 

Ana. 2 bu. 1 pe. qt. 1 pt. and a. remainder of 34 
pints undivided. 



When ike divisor is more than 12, and is not the exac 
product of any two numbers in the tnultipUcalion table. 



Divide the highest denoininafion of tbe giiven.sum, 
in case 2, simple division; and reduce the renminder, 
if any, to the next lower denomination ; add the number 
of that denomination to the result, and divide as before. 

EXdltTFIES. 

1. Divide 77 bushels, 1 peck, 7 quarts, by 23. 

Quotient, 3 bu. 1 pe. 3 qt. 1 pt. 13 ri 
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COMPOUND DIVISIOT^, 6>J 

EXAMJIES. 

hu. pe. qt.hu. jie. at. pi. 
23)70 1 7(3 i "C l-|-3 pint remaining. 



33)41(1 peck 



33)151(6 quarts 



a3)2fl(l piat 
23 

Rem. 3 pints 

2. A boat loiid of com, containing 4027 bushels, i 
peckSj is oivned equfilly by 29 persona; wnat ia tin 
share of each? 

Ana. 169 bu. 3 pc. 5 qt. 1 pt,, and a rem. of 1 pint. 

Questions. 
What ia compound division? 
When the divisor does iiot exceed 12, how do you 



When a remainder occurs, what do you do with it? 

Where the divisor exceeds 13, but is the product of two 
niimhevs in the table, how do ycu perform the operation? 

How do you finditieii'ne remainder in the latter case? 

When the divisor is more than 12, and is not the pro- 
duct of any two numbers in the table, how do you per- 
form the operation? 
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coKPOtrr^D DivBioK 








AVOIRDUPOIS WEIGHT. 




tons cwt 
6)37 r? 


5''- 
3 


lb. lb. 
37 7)4fi 


o=. dr. 
13 14 


R. 

dr. 
12 


6 G 


1 


9-1 re.u. 6 


10 15-5 


tons cwt. 
8)93 3 


r 


<;(u(. qr. 
9)75 3 


lb. oz. 
33 14 


5. A quantity of 
Squarters, is owned 
share of each? 
Ana. 31 T. 10 cwt. 


iron weighing 473 tons, 19 cwt., 
equally by 22 persons; what is the 

3 qr. 16 lb. 8 oz. 1 1 dr. Rem. 14 dr. 




\POTHECAKiES WEIGHT. 




a 5 

4)23 7 
5 10 


3 9 
5 1 

7 I 


fc 3 
5)11 6 


3 S ^r. 
7 3 14 


e„. 


8 3 


6 1 2-4 


1 S g 3 9 
6)46 9 1 3 

5. Divide 1276 
much in each parcel 


lb 3 

7)9S 7 


3 D fi-'-. 
5 2 14 


low 


3 63 into 17 equal parcels: 
Ans.7i6 5g C3 2b IGgr. 8 




TROY WEIGHT. 






lb oz. dmt 
8)34 10 15 

lb. oz. dwt. 
9)78 « 16 


Ih. 
7)45 


11 10 33 




lb 
8)82 


ox. diBf. gr. 
7 14 21 
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CLOTH MEASUHE. 
yd. qr. na. EJls E. qr. 
5)27 •.^ 1 C)y7 3 



yd. qr. na. Elh-E. gr. 

7)43 3 2 8)37 3 



LO,NG MEASURE. 



yd. 
6)53 



5. A traveller has ajourney of 946 niiies, (i furlongs 
to perform in 26 days; how far must he travel each 
day i Ana. 30 m. 3 f. IS p. 8 rei 

LAND, OR SQUARE MEASURE. 

A. R. P. A. It. P. yda. 

7)37 3 27 0)423 3 28 9 



5 1 28+5 Rem. 47 16 13+5 Rem. 

3. A farm containing 746 acres, 3 roods, S9 poles, is 

be divided equally between 9 lieire ; what is the share 

of each? Ans. 82 A. 3 R. 38 P. and 7 

CUBIC MEASURE. 
cords ft. yd. ft. in. 

8)91 48 9)148 16 493 



16 13 1398+7R. 
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86 

3. A boat load of wood, containing 92 cords 87 foet, 
— to be divided btitweeti 3 persona; what is the share 
of each? Ans. 30 c. 114 fi. 1 rem. 

4. A quantity of earth, containing 6987 yards, 25 
feet, ia to be removed by 29 carters; how much must 
each remove? Ans. 240 yd. 26 ft, 

LIQUID MEASURE. 
tum.lthd. gal. hhd. gal. qt. pt. 

5)37 3 45 6)57 36 3 1 

7 a 31+3 Rem. 9 37 2 1+1 Rem, 



Inns hhd. gal. 
7)S4 3 32 



5. A quantity of liquor owned equally by 37 perse 
the whole quantity being 431 hhd. 47 gals; what 
the share of each? Ans. 16 hfid. 62 gal. 1 qt.; 17ren: 

MOTION. 
8)9 10 45 30 9)11 23 48 54 



11)848 





E. 
12)24' 


da 
8 


ho 
20 


3:2 


24 


2 





13 


43 


42 


da 
7)37 


7io 
16 


38' 32 
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STERLma.MONEV. 

£ s. d. £ s. d. 

6)82 14 6 8)143 7 10 



13 15 9 

£ s. d. 
7)78 10 IX 


18 


d. 
9 


17 18 5J 

£ *. d. 
9)1)8 17 1 






£ *■ d.£ 
19)30 16 3(1 





G Divide 113£ 13s. 4d. by 31. What is die quotient? 

Ans. 3£ I3s. id. 

7 DivHe IS9£ 14s. by 95. Quotient, l£ 19s. lld.^ 



I'HOMiaCUOTTS I 

1 In 35 dollars how many cents? Ans. 3500. 

2 How many miles are there in 98 furlongs? 

Ans. 12M. 2far. 

3 How many weeks are there in 365 days? 

Ans, 52we. 1 da, 

4 In 84 half cents how many cents? Ans. 42cts, 

5 In 8 tons 15 cwt., how many hundred weight? 

Ans, 175 cwt. 

6 Howmanyperchesaj-e lliere in 63 roods? 

Ans. 2520 square per. 

7 How many pounds in 157s.? Ans. £7 I7s. 

8 In 175 pecks how many bushels? Ans. 43bu. 3pe. 

9 In 7643 cents how many dollars ? Ans. $76 42cts 

10 In 103 pints how many quarts? Ans. 51qt. Ipt. 

11 How many miiiutea are there in 720 seconds ? 

Ans. ISmin. 

12 In 7 hogsheads, 33 gallons, how many gallons? 

Ans. 474gfil. 
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PROPOKTION i 



THE SINGLE RULE OF THREE. 
Proportion is an Eqimiity of Ratios;* 

Tliat is, four iiurabera are proportional, when the f.rd iiiis llio 
same Mio to the second aa tlie thihh has to the fobhtu. Thus, 
as IS : 4 : : 24 : 8 ; or as 4 -. 13 : : 8 : S4. 

The ratio of 12 to 4 is 3 ond the ratio of 34 to 8 is 3, Or, the 
ra1Joof4 toiaiaj, andtheratioofS toS4i3i. Then 

Pour numbers are proportiouol, when the first is as many limes the 
second or tile aame part of the second, aa the thivd is of the fourth. 
Or, when (he ratio of tlie first to the second equals the ratio of the 
third io dio foiiTth. 

The two quantities compared ate called the Terms 
of the ratio : the first is called the AstbceSekt, and 
the second the Consekjwent. In any series of four 
proportionals, the first aiid fourth lerms are called the 
Extremes, and the second and third the Means. The 
product of tlie Means, equals the product of the J3s- 
tremes. Thus in either series above, 12X8=06, and 
34X4=96. 

Now suppose we have the tlitee firet lemis of a series in propor- 
tion, and we wish to find the fourth. Divide the product of the 
second and third terms by the first, end the quotient will 'bfl the 
fourth term. In this mamier let the fourth terai be found in each 
of the following series. 

2 : 4 : : 9 is to what? Ans. 16. 

3 : II : ; 9 is to whatT Ans. 33. 

4 : 6 : ; S is to what? Ans. 9. 

2 : 9 : : 8 is to what? Ans. 36. 

5 : 7 : : 15 ja to what' Ans. 31. 



Set that number which is of the name or kind in 
vhich the answer is required, in the thirdplace: 



; the relation of one thing to another of (lie sa 
nagaitude or quantity. 
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And, if the answer must be greater than the third 
term, set tlie greater of the remaining two terms iu the 
second, aad the less in the first place; but, if the an- 
swer muse be less than the third term, set the iess in ttie 
second, and the greater in the first place. 

When the first and second terms are not of the same 
denomination, reduce one or both of them till they are ; 
and, if the third consist of several denominations, reduce 
it to the lowest, then 

Multiply the second and third terms together and 
, divide tlie product by the first, and the quotient will 
be the fourth term or answer. 

N(iTH.~.The answer will be of the aamo denominntion as the 
third ierm.i and, in many instancea, must bo reduced to a greater 
denomination. 

EXAMPLES. 

1. If four pounds of sugar cost 50 cents, what ^ 



24 pounds cost at the san 


rdte' Ans S3 00 










lbs. lbs. els 
As 4 : 24 : : 5U 


required to be money tharefote 
mon™ (the GO cts ) must be m 
the tiuTd place. BecauKe 24 


50 


4)1200 


must ocoupy the second place 
ind Ilia remaining term (1 lbs.) 



the fit it 
3,00 

2. If 24 pounds cost 300 cents (or 3 dollars ;) hi 
many pounds may be purchased for 50 cents at llie 
same rate? Ans. ' ■" 

ds. ds. lbs. In tWs question the an 

As 300 : 50 :: 24 quired to be in ^w«ji&,- 

50 ^TOUTirfs (the24)mustbei 

, BeoBuse 50 cIawIU porcbttBe less 

300)1200 than 300 cts.— the less (60 cts.) 

— — must occupy the second place : and 

4 the remaining term (300 cts.) thfl 
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LE RULE 0. THREE. 1 


3. Bought a load of corn containing 27 bushelf:, a | 


pecks, at 50 ots. pe 


r bushel, what did it cost? 




Ans. $13,87^. 






1 : 27 3 : 


50 


4 4 


B^ausc pccio occur in tlio second 




term, the first and second arc reduced 


4 Hi 




50 




4)5550 




iI3,87^ 




4. What are 42 


gallons worth, if 3 gallons 2 quarts 


coat SI, 20 ; 


Ans. $14,40. 


go/j. 5(s. ^ai(. 


D.c/s. 


3 3 ; 42 : 


1,20 


4 4 


Aa quarts occur in the first term. 




tho firat and second arc reduced to 


14 168 


quarts. 


120 




14)20160 




$14,40 




5. If 9 bushels 2 


pedis cost $4,35, how many bush- 


els can I purchase 


vitIiS38,25? Aii3.7ebu.2pe. 


D.ds. D.ds. 


Ini-pe. 


4,25 : 38,35 


:: 8 3 


34 


4 As two denominn^ons occur 




in the Oiird term, it ia reduced 




„ . io the lees; hence the result i^ 


15300 


^■*P^- pecks, -which must be reduced 


11475 


to bushels. 


435)130050 


306 pe. 


1275 




2550 


pe. 
4)306 


1 2550 






76 bo. 3 pe. 
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E RULE OF THREE. 91 


6. "What will 5 lb 
at St,50 per ounce ; 


6 oz. 5 dwt. of silver-ware cost 
Ans. $99,37^. 


QZ. lb.QZ.dmt. 

1 : 5 6 5 : i 

30 12 

m 66 
so 


D.cts. 

1,50 

As dwts, ate in the aecotid 
tenn, the Erst and second 
must be reduced to dwla. 


1325 
150 




66350 
1325 




20)198750 




«99,37^ 




1. When 9 yards and 9 feet of plastering cost $1,40, 
what will be the cost of 16 yards! Ans. S5,76. 


9 


yds. D. ct«. 
16 : ; 1,40 
9 


as 


144 
140 




5760 
144 


35)30160(5,76 cts. 


8; IIow many yards of eloth can be purchased for 95 
iaWavs, if 4 yd. 3 qr. costS9,50! 

Ans. 47 yd. 2 qr.j or 47'^ yd. 


9 ct. « ct. 
\ As 9,50 ; 95,00 


yd. qr. qr. | 
■ : 4 3 4)190(47 yd. 2 qr. 
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m SIHCLE RUtE OF THUEE. 

Note.-— The Operation may,in many io stances^ bti contr!ict& 
dividing tile eecond or third term by the tiret ; or the first by either 
of the othera, or by any number that will divide the first and either 
of the others withoat a, remainder; and, using the qootiaiits instead 
of the original numbers. 



^ds. yds. 



10 If 36 bushels cost 1tS72; what -n 



1 Whon 4 bushels of apples cost $3,35, what niiisi 

be- paid for 30 bushels? Aiis. SM,3iJ. 

III. hu. li. cts. 

4 : 20 : : 3,35 

3 HowiHanyyards of ololh can I buy for SfOO, when 

5 yards cost $18? Ans. 35 yds. 

B. n. yds. 

13 : QO : r 5 

3 If 6 horses eat 21 bushels of oats la a given timo ; 
how much will 30 horses eat in the same time? 

Au3. 70 bu. 

4 If 30 horses eat 70 bushels of oals in a certain time ; 
how much will 4 horses eat in the same lioie? 

Ans. H.bu, 

5 If a family of ten persons use 7 bushels 3 peaks of 
wheat in a month ; how much will serve them when 
there are 30 in the family? Ans. 33 bu. I pe. 

6 If 14 lbs. of sugar cout 75 cents, how many pounds 
can be botight for three dollsfs? Ans. 56 lbs. 

7 If 4 halg cost 13 dollars, whiit will 37 l«ats cost al 
the same rate? Ans. $81. 
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SINGLE RULE OF THREE. 93 

) If 20 yards of cloth cost S35, what will 334 yards 
ist at tlio aamo rate ? 

Ans. $1377. 

9 If 3 gallons of molasses coat 70 cents, what will 3 
hogsheads cost? Ans. $44,10. 

10 If 1 yard of cloth coat $3,25 cts., what fvill be the 
cost of 6 pieces, each containing 12 yds. 2 qrs. ? 

Ans. $243,75 cle. 

11 If 3 paces or comrron steps of a person be equal to 
2 yards, how many yards will 160 paces make? 

Ans. 106 yds. 2 ft. 
13 If a person can count 300 in 3 minutes, how many 
can he count in a day ? Ans. 216000. 

13 Wliat quantity of wine at 60 cts. per gallon can be 
bought for $37,80 cts. Ans. 63 gal. 

14 If 8 persons drink a barrel of cider in 10 days, how 
many persons would it reijuire lo drink a barrel in 4 days? 

Ans. 20. 

15 If 8 yards of clolJi cost tl2, what will 33 yards 
cost? Ans. $48. 

18 If 3 bushels of com coat 81,20, whatwill 13 bush- 
:ost? Ans. 965,30. 

17 If 9 dollars will bay yards of cloth, how many 
yards will 30 dollars buy ? Ans. 20, 

18 If a man drink 3 gills of spirits in a day, how much 
will he drink in a year ? Ans. 34 gal, I pi. 3 gi. 

19 If 12 horses eat 30 bushels of oats in a week, how 
many huehela will serve 44 horses the same time ? 

Ans. 110. 

20 If a perpendicular staff 6 feet long, cast a shadow 5 
feet 4 inches, how high is that tree whose shado 
104 feet long at the same Ume? Ans. I17feot. 

EXERCISES. 

1 If 13 acres, 2 roods, produce 525 busheU of com, | 

how many bushels will 62 acres, 2 roods produce ? ! 

Ans. 3625 bu. j 

3 If 7 men plough 6 acres, 3 roods in a certain lime, ■ 

V many acres will 96 men plough in the same time 1 1 

Ans. 93 A. 2 R. 11 Per. 12 yd.-i- 
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3 Suppose 3 men lay 9 squares* of flooring in 2 days ; 
how many mon must bo employed to lay 45 squares in 
the same time ? Ana. 15 men. 

4 If 7 pavers lay 210 yards of pavement in one day; 
how many pavers would be required to lay 120 yards in 

same time? Ans.4 pavers. 

■If 2 hands saw 360 square feet of oak timber in 2 
days; how many feet will 8 hands saw in the same time? 
Ans. 1440 feet. 
An engineer having raised a certain work one hun- 
dred yards in 34 days, with 5 men; how many men i 
be employed to perform a like quantity in 15 days? 

Ans. 8 men. 

7 If 3 paces or common steps be equal to 2 ^•a^ds; how 
many yards will 160 such paces make? 

Ans. 106 yd. 2 ft. 

8 If a carriage wteel in turning twice round, advance 
3 feet 10 inches; how fai- would it go in turning round 
3300 times? Ans. 303 miles. 

9 Sound flies at Uie rate of 1143 feet in 1 second of 
ime; how far off may the report of a gua be heard in 1 
oinutc and 3 secoods? 

Ans. 13 miles,5fur., 0poles,2yd, 

10 If a carter haul 100 bushels of coal at every 3 loads ; 
how many days will it require for him to load a boat with 
3600 bushels, suppose he haul DJoads a day? 

Ans. 12 days. 
b'M hu. da. da. 
As 300 ; 3600 : -. 1 : 12. 

II, If 8 men can reap a field of wheat in 4 days; how 
many days will Jt require for 16 men to do it? 

Ans, 2 days. 

13 Sold 10 yards of linen at 5 dollars 50 cents; what 
was it a yard? Ans, 55 cents. 

*A SanAKE is 10 feet loi^ ami 10 foet wide, or 100 square feet. 
This measure is employed in esannling the quaiiSty of floaniig, — ' 
logjWeatJiet-ljoatding, to. 
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pound : 


thus 4 inn 


50 13*. If 










(wic8 Ibat; 




■eetim 


s, end 34 pounds will cost 



SIN&LB KUIK OF THEEB. 95 

13 If 7 pounds of cheese cost87j cents; whaA must I 
pay for 122 pounds? Ans. 15 dol. 25 ct. 

14 If 1 ounce ofsiiver cost 72 cents; what will 3 pounds 
5 ounces come to? Ans. 29 dol. 52 et. 

Why do you multiply the second and third terms to- 
gether and divide by the first? 

What will 24 pounds if 4 pounds com 50 cents, divide the 
of baoon cost at 50 ct. ^"j^^l", ^l.^' K^l ''" ''"™ "' 
r every 4 pounds! 
lb. lb. ct. ct. 
As 4 : 24 ::60:300 

34 times l^i ct. ; that is jflju eta. or ; 

dol. 

Cfs. IE the second and third temia bi 

\ en mulliplied together, and their produc 

' divided by the lirst, the result wiU hi 

ISillicpnceoflib. vided bythe first, and the quodon 
24 multiplied by the second. 

50 



300 ct. the price of 24 lb. 

15 If 15 yards of broad cloth cost 80 dollars; what wi!l 
75 cost. Aas. 400 dollars, 

16 A man bought 16 yavds linen for ^3 50 eta.; what 
is the worth of 1 qr. 2 na. at the same rale. 

Ans. 62 

17 If 321 bushels of salt cost ^240 75 cents; i 
was it per bushel? Ans. 75 ci 

18 If the moon move 13 deg. 10 min. 35 sec. in 
day; in what time does it perform one revolution? 

Ans. 27 da. 7 hrs. 43 
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19 If a staff 4 feet long, cast a shade 7 feet on level 
ground; how liigh is a steeple whose shade is at the 
same time 19S feet. Ans. 113^ 

20 If a man's annual income he 1333 dollars, and lie 
spend 2 dollars 14 cents adayj what will he save at the 
end of one year! Ans. $551 HO cl. 

21 Suppose A. owes B. 791 dols. 60 ct., and can pnj' 
only 37i cts. on the doLlar ; how much must B. receive ? 

Ans. $296 S5 ct. 

22 Bought 3 casks of raisins, each containing 3 cwt. 
1 qr. 14 lb. ; how much did they cost at $6 21 ct. pei 
cwt.' Ans. $62,87i 

PROPORTION— DIRECT AND INVERSE. 

Hitherto, proportion has been treated in general terms ; 

it now remains to consider the two kinds. Direct and 

iNTEIiSE. 

that in which more requires 
iquiresLESs. Thus: 



money, and less jards cost less money 

InvEESK PnopoETiON is that in which more requires 
tes; and less requires more. Thus: 

If 12 men built a (vall I* iBsupposed that 13 men petfoi 
in 4 days; how many ?>'=fl'',KTa»l" ilTs'daj 

men can do it in S days? [his wiii require a /esjnumbeiof me 

UiatiBi iJMre days require lesi men. 

STATED. Here it is supposed Ihat 12 m 

da. da. m. m. performed a piece of work in 8 daj 



da. da. m. i 

AsS: 4 directly:: 12 . i 
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■e Direct- — Ihe 



INVERSE PROPORTION. 

■ Questions in Imaerse Froporlion, may te stated and 
solved by the same rule that is given for Direct Propor- 



1 If 6 mowers mow a meadow in 12 days; in what 
time will 24 mowers do it* Ans. 3 da. 

2 If a mwi perform a journey in 6 days, when the 
days are 8 hours long; in what time will he do it when 
they are 13 hours long! Ans, 4 da. 

I 3 If, when wheat is 83 cents a bushel, the cent loaf 
weighs 9 ounces; what ought it to weigh when wheat is 
$1 94i cts. a bushel ! Ans. 6 oz. 

4 If 100 dollars principal in 12 months gain 6 dollars 
inlerest; what principal will gain tlie same interest in 
S months? Ans, $150. 

5. If 12 inches long and 12 inches wide, make 1 
square foot; how long must a board be that is 9 inches 
wide, to make 12 square feet? Ans. 16 ft. 

6 A. lent B. 500 dollars for 6 months; how long must 
B. lend A. 220 dollars to be equivalent? 

Ans. 13 months, 19 days.-f 

7 There is a cistern having a pipe tliat will empty it 
in 13 hours; how many pipes of the same capacity will 
empty it in 15 minutes? Ans. 48 pipes. 

6 A certain building was raised in 8 months by 120 
workmen, but the same being demolished, it is required 
' e rebuilt in 2 months; how many workmen must he 
employed? Ans. 480 men, 

9 If for 48 dollars 225 cwt. be csirriod 512 miles ; how 
many hundred weight may be carried 64 miles for the 
e money? Ans. 1800 cwt. 

L monlh la eslimated at 30 days, unless a particular monili t 
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10 If 48 men can build a. wall ia 34 days; how maiiy 
mea can doit in 192 days? Ans-6 men, 

11 How many yards of carpeiing 2 it. 6 in breadth, 
will cover a floor that is S7 feet long and 20 feet wide ! 

Aas. 73. 

12 What quantity of shalioon ihat is 3 quarters wide, 
/ill liae7J yards of cloth thatia li yd. wide? 

Ajis. 15 yd. 

13 How many yards of mattiag that isS-quarters wide, 
ifjli cover a floor that is 18 feet wide and 60 feet long? 

Ana. 100. 

14 In what time will $600 gain the same interest lliat 
^90 will gain in 15 years? Ana. 3 years. 

Quesiioris. 
What is proportion? 
When is the proportion direct? 
When is it inoerse? 
Why is the proportion inverse in (he fast question ? 

A. because it is more money requiring less time. 
Why ia the proportion inverse in the 11th question? 
A. because the shalloon is narroiser than the cloth; 
that is less width requiring more length. 
Why ia the lOfh question inverse? 

PROMISCUOUS EXEHOISES. 

1 A certain steeple standing upon level ground, casts a ^ 
shadow to the distance of 633 feet 4 inches, when a' 

' 3 feet long, perpendicularly erected, casts a shadow 
of feet 4 inches; what is the height of the steeple? 

Ans. 300 ft. 

2 A ship's company of 15 persons is supposed to have 
bread enough for a voyage, allowing each person 8 oun- 
ces a day, when they lake up a crew of 5 persons, with 
whom they are willing to share; what will be tlie daily 
allowance of each person now? Ans. 6 oz. 

■ 3 Bought 215 yards of broad cloth at 6 dollars a yard; 
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what was the prime cost, and liow must I sell it per yard 
to gain ||135 on tile whole. 

Ans. prime cost $1290,00; to be sold for $5,621 per 
yard, 

4 If 100 men can complete a faece of work in 12 days ; 
how many can do It in 3 days? Ana. 400 men. 

D If a board be 4i inches wide-; how long a piece will 
it take to make 1 square foot? Ans. 32 in. 

G A pole, whose Iieight is 25 feet, at noon casts a 
shadow to the distance of 33 feet 10 inches; what is the 
breadth of a river which runs due East at the bottom of 
a tower 350 feet high, whose shadow extends just to the 
opposite edge of the water? Aas. 33S ft. 4 '' 

7 A piain of a certain extent having supplied a body of 
3000 horses with forage for 18 days ; ftow long would it 
have supplied 2000 horses ? Ans. 27 da. 

8 A piece of ground 1 rod wide and 160 rods long, 
makes 1 acre; how wide a piece must I have across the 
end of a farm 33 rods wide to make an acre? 

Ans. 5 rods. 

9 I have a floor S4 feet long, and 15 feet wide, which I 
wish to cover with carpeting tbat is 3 quarters of a yard 
wide; how raany yards must I buy. 

Ans. 53 yards, 1 foot. 

10 How much land at $3,50 an acre must be given in 
exchange for 360 acrea worth $3,75 an acre? 

Ans, 540 acres. 

11 What is the weight of a pea to a steel-yard, which 
is 39 inches from the centre of motion, will balance 
weigiit of SOS lbs., suspended at the draught end'3 quar- 
ters of an inch? Ans. 4 lb. 

19 If |S38 will pay for tlie carriage of 8 cwt. 150 
miles; how farshould24civt.be carried for the^samo 
money? Ans. 37j miles. 
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COMl-OUND PROPORTION; 

THE DOUBLE RULE OF THREE. 

BIEECT AITO mVEKSE. 

CoMPOUHB PEepoETiOH IS two Or more scries of pro- 
portionals combip.ed. 

Five, seven, nine, or other odd number of terms, 
always given to liad a sixth, eighthr or tenth, &c., or 

Stde for ike Statement. 

Place the numbers that is of the denomination in which 
the answer is required to be, in the thirdplaee. Then: 

Consider separately each pair of similar terms and 
placo them agreeably to the rule for Simple Peopobtion. 

Work by two separate statements in simple proper- 

Rule for the Sohdion. 

Reduce the several pairs of terms to similar denom- 
inations as in single proportion, and the last to the lowest 
denomination given : Tiien 

Multiply the two initials, or left hand terms togethei 
for a DiviaoK, and the other three for a dividend. 

Divide the i««erby the/omer, and the quoaent wih 
be the answer, in that denomination to which the ihint 
term was reduced. 

EXAMPLES. 

1. If6menin8 daysboild40rod6of wall, how muci 
will 18 men build in 20 days! Ans. 300 i-ods. 
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jia " ■ ^•^ "■ the Oiird teim. If 6men biUld 

da. da. ; : 4U 40 rads,18 menwiUbuUdm 

As 8 : 20 then more (18 men) must occupy 

— . (he Mcond^ and kss (f ' ' 

48 360 first place. 

".J, If 8 days produce 40 rods, 20 

dajB will produce more; the 

more (20 days) must occupy tt_ 

48) 14400(aOO second, and less (S days) lhe>-d 

144 place. 

N. E- The first pair, ' 

upper teroiB must be alike. Also 

00 die lower pair must be alike.- 

3. If 6 men in eight days eat 101b. of bread, how 
much mil 12 men eat in 24 days? Aus 60. 

men : 12) 
days 8 : 

: : lOlb. 



8 : 24, ■ ■ 

288 
10 




Contracted. 

6 -. ly 2 

8 : 24 3^ 


48)2880(00 


Ads. 


10 





4 men in 13 days mow 48 acres, how 
many acres can 8 men mow in 16 daye? Ans. 128A. 

4. If 10 bushels of oats be siiiTicient for 18 horses 20 
days, how many bushels will serve 60 horses 36 c 
it that rate? Ans. 60bu! 

5. Suppose the wages of six persons for 21 woeks be 
iSSdoUars, what must 14 persons receive for 40 weeks? 

Ans. $1472. 
0. If the carriage of 8cwt. 128 miles cost $12.80, 
wiiat must be paid for tlie carriage of 4cwt. 32 miles? 
Ans. $1.6 
7. If 371b. of beef be sufficient for 12 porson34 days, 
how many lb. will suflico 38 men 10 days? 

Ans. 46Slb. 104 o 
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8. If a man can travel 305 miles ra 30 days, when 
the days are 14 hours long, in how many days can h 
travel 1056 miles, wlien Uie days are 12^ hours long ? 
Ana. 116 days.4-2540. 
). If the carriage of 24cwt, for 45 milea be 18 dol- 
lars, how much will it cost to convey 76cwt. 121 mi 

Ana. $153 36cts.4-720. 

10. A person having engaged to remove SOOOcwt. i 
9 days ; removed 4500cwt. in 6 days, with 18 horses: 
how many horses will be required to remove the balance 

n the remaining 3 days? Ana. 38 horses, 

11. If 3 men reap 12 acres 3 roods in 4 days 3 hours, 
how many acres can 9 men reaj) In 17 days? 

Ans. 153 aci 



Analj/.iis. 
If 3 m. reap 13 a 



If4d. 3h. reap3 
1 r. Id, reap Q a. and 
17 d. reap 153 a. Ans. 



*Tho day is hero estimalcd at twelve hours. 
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12. If 40 men build 33 rods of wall in 8 days, work- 
ing 10 hours en.ch day ; in how many days will 60 men 
build 48 rods, working 12 hours a day! 

Ans. 6 days, 8 hours. 

Men men Multiply all the initial 

60 : 40 terms (or 60, 32, and 12) 

rods rods dajs together for a divisor: and 

32 : 48 : : 8 the other four for a divi- 

hours hours dead. 

13 : 10 

13. If 36 men dig a cellar 60 feet long, 24 feet wide, 
and 8 feet deep, in 16 days, working 16 hours per day, 
how many men can dig a cellar 80 feet !ong, 40 feet 
wide, and 18 feet deep, in 30 days, working 12 hours per 
day! Ans. 128, 

Questions. 
What is compound proportion? 
How do you stale questions Jn compound proportion? 
Which terms do you multiply together for a divisi 
Which for a dividend? 
What olher method is there? 



PRACTICE. 
Practice is a short and expeditious method of per- 
forming various calculations in business. 

When (Ac given priee is tEss than one dollar. 
Rule. — Set down the given number as one dollar, 
and take such aliquot par^ or parts of that number, as 
the price is of one dollar, for the answer, 

*A[i aliquot part of a numlier is any nuinher lUat will divide , 
without a remainder} thus4 is an aliquot part of SO; and 8 (if 40 
and 25 cents is an aliquot partof 100 cents, (or $1.) because aScts 
are contained in 100 cts-, an asen number of times, without a remain- 
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PEACTICE. 




TABLE OF ALIQUOT PARTS. 




CTS. CIVT. 


HOODS. 




50 -1 




10 


^"1 




roods 


■ 




33i 




5 


1 




2 






25' 




4 


! 


£. 


1 


I 


Sj 


20 J 




2 


iV 










12^ 1 


P 


1 


/^ 


s 


perches 




1 


10 tV 


1: 


qr. 






20 






61 ;■; 


p" 


3 


i 




10 






5 




1 


i 


^ 


20 


-' 




" A 




lbs. 






10 




s, 


2 K 




16 


T 


f 


8 


-. 


a 




14 




S 


5 




,g 




8 


jI 


~ 


4 


1 


o. 




7 


h 




2 


il 




1. What will 826 bushels of wheat come to at 25 cf8.1! 


a bushel? 


Ana. $206 


50 cts. 


cts. ;i 






25 J 836 


sail bu5hsls,al one dollarab 


8heI,wllJ 




cose eaH dollars: Bl 25 cenls, 


or i of a 


$ 20G,50 


dollar, it will cost one foutih as 


much. 


3. What will 934 


jalions of molasses cost, a 


50cl3. 


a gallon? 


Alls 


$467. 


Cts. $ 






50 ^ 934 






$ 467 






3. What will 1832 bushels of salt cost, at 75 cents a |j 


bushel? 


Ans 


$1374. 


cts $ 


At 50 cents the co 


at will be 


50 


'j 


1832 


At 25 cenla ths 00 


t will be 


35 


T 


918 cost 
458 cost 


i as much as— at 50 c 

at 50 c. 
at 35 c. 




$1374 cost at 75 c. 
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beforevthecDSlai50e^s.will 

IS much as— al 1 doliar. 

25 cts. it B'ill be i as much 



458 ct. at 35. 



$1374 ct. at 75. 

4. What will 680 pounds of sugar cost, iit 10 cents a 
pound? $ 

5. What will 742 pounds of pork cost, at 6J cti 
pound? Ans. |4637i' 

6. What must I pay for 371 pounds of bacon, at 12^ 
cts. a pound? Ana. $46 37J ■ ' 

7. How much will 8750 bushels of rye cost, at ( 
cts. a bushol! Ana. f 5468 75. 

8. How much must be paid for 4360 square feet of 
marble, at 87i cents a foot? Ans. $3815, 

9. What will 468 square yards of plastering cost, al 
18J cenls a yard? Ans. $87 75 cts. 

10. How much will be the cost of laying 856 perches 
of stone, at 93J ceuts a perch? Ans. $802 50 cts. 

11. What will the digging of a cellar, containing 180 
cubic yards, cost, at 20 cents a yard ? Ane. $36. 

12. What wiU be the cost of hauling 248 cords of 
wood, at 314 cents a cord? Ans. $77 50 i 

13. What must be paid for 43S pei'ches of stone, 
371 cts. a perch? Ans. $162, 

14. How much must be given for 724 days labor, a1 
56i cents a day? Ans. $407 25. 

15. What wili 742 bushels cost at 10 cts. Ans. $74 20 

16. 732 IS 109 80 

17. 732 20 146 40 

18. 475 25 118 75 

19. 684 30 205 20 

20. 756 35 264 60 

21. 927 40 370 80 

22. 824 60 412 00 

23. 682 55 375 10 

24. 341 CO 204 60 

25. -784 70 548 80 
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PBAOTICE. 


28. What will 352 b 


usLielscoHtat6i cts.? Ana, $22 00. 


29. 438 


12i 54 50 


30. 724 


18? 135 75 


31. 85B 


31 i 298 75 


32. 742 


37i 278 25 


33. 274 


43f 119 87i 


34. 732 


564 411 75 


35. 645 


62s 528 12i 


36. 684 


68^ 470 25 


37. 274 


81 i 223 62i 


38. 386 


•m 361 87 J 




Case 2. 


When the given 


price is moke than one dollar. 


KuLE . — Multiply 


the given sum by tlie number of 


dollars, and take Ihe aliquot part or parts for the cents, ] 


as in Case!. 






EXAMPLES. 


1. What iviU 342 


cords of wood cost, at 3 dollars 75 


cents a cord? 


Ans. $1382 50. 


CtB. t 




50 


5f 


342 


34y cotdsat $l,wm coBt$343; at$3 






t will cost 3 timCB $343; al 5U els. i. 








will m-A i as much aa il will M $1. ; and at 






Tz::: 


a5 cents, i aa much as il will at SO els. ; 






1026 


which added together, will be the cost al 


35 


1 


171 
85 50 

1282 50 


$375. 


2.W 


at will 250 a 


r.costat$4 62i Ans.$ng6 25 


3. 435 


5 87i 3565 634 


4. 273 


6 12i 1672 12i 


5. 942 


7 371 6947 25 


6. 848 


3 68f 3119 62i 


7. 957 


5 75 5502 75 


8. 236 


6 93f 1637 25 


9. 754 


3 56i 2686 12i 


10. 932 


27 25 25397 0() 
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FRACXrcB, 



HuLB. — Multiply the given price by the Quiiiber of 
hundred weight, acres, yards, or pounds, &.c. and take the 
aliquot parts for the quarters, roods, feet, or ounces, &c. 



*, 2 roods, 10 perches, cost at 
Ana. $3668 57i cts. 



$ 

1525 
240 



762i 
95i+2 ri 



366S57I 

2, What will 29 yards, 4 feet, of stone pavement coat, 
at $2 25 cents a yard! Ans. $66 25 eta. 

$ 
3 square feet 4 225 
29 
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3. ■^Vhat will 33 pounds S . 
at$15,62Japoun<l? 

6oz.Troy ^ $1563i 



5S of silver cost, 
Ans. $510 411. 



510 4J1 

4. What will S7 cwt. 3 qra. cost, at $23 50 c 
cwt.f Ans. $663 

5. What will be the cost of 47 lb. 10 oz. (Troy) at 




$1 25 ct3. 

S. What will 64 yds. 3 qrs. < 



Ans. $59 79. 
p26 a yard? 

Ans. $145 68. 

t $10 50 a yard; 

Ans. $876 75. 



7 Sold 83 yards 2 qrs. of cloth a 
what does it amoanC to? 

8. What will the laying of 28 squares, 75 feel of floor- 
ing cost, at $3 35 cts. a square? Ans. $64 68^. 

9. What is the cost of 27 cords, 96 feet of fire wood, at 
$3 75 a cord. Ans. $104 001 

10. What is the value of 428 gals. 3 qta. at $1 40 cl 
a gallon! Ans. $600 25 cl 

11. What is the value of 765 gals. 3 qt. 1 pt. ut$2I8} 
cents a gallon? Ans. $1675 34j cts. 

12. What ia the value of 5 hhds. 3U gals, at $47 12 
clB. a hogshead ? Ans. $259 16 cts. 

13. What is the value of 17 hhds. 15 gals. 3 qts. at 
$64 75 cts. per hogshead? Ans. $1118 93 cts. 7m. 

14. What is the value of 120 bu. 2 pecks, at 35 cent 
a bushel ? Ans. $42 17 cts. 5 m 

15. What is the value of 780 bu. 2 pecks, 2 qts. at $1 
17 cts. a bushel i Ans. $913 25 cts.+ 

16. What is the value of 1354 bu. 1 peck, 5 qls. 1 pt, 
at 25 cts. a bushel? Ans. $338 00 cts. 5m.+ 

17. What is the value of 35 acres 2 roods 18 perches, 
at 54 doliars 35 cts. an acre? Ana. $1935 53 cts. Om. 
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Qu-estions 
What ia practice? 

What is the rule for the aolutioK of questions in prac- 
tice? 

What is an alitjaot pait? 

Are 50 cts. an aliquot part of 100 cents? 

What part of $1 is fifty cents? 

What part of $1 is 33i cents? 

^Vhat part of $1 is 25 cenis? 

What part of $1 is 12S cents? 

What part of $1 ia 10 cents? 

What part of $1 is 20 cents? 

What part of $1 is 5 cents? 

What part of ^1 is 4 cents? 

What pai't of §1 is 6i cents? 



TARE AND TRET. 

Tase and Teet are allowances made on llie weight 
)f some particular commodities. 

Gross weight is the weight of the goods, together with 
the vessel that contains them. 

Tare is an allowance for the weight of the vessel. 

Tret* 13 aa allowance of 4 lb. for every 104, for 
waste, &c. 

Neat weight is the weight of tlie goods, after all allow- 

&VLE. 

Subtract the tare from the gt'osa, and the remainder 
s the me«i weight 

ESAMPtEg. 

1 Bought a chest of tea, weighing gross 63 lb., tare 8 
b. — what are the neat weight and value, at 85 cents 



iT regularly aJlowed in this c 
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63 gross — or, weight of the chest nnd t( 
8 tare — or, weight of the chest 

55 neat — or, weight of the tea itself 



$46,75 value, 

S Bought 5 bags of coSee, weighing each. 97 lb.. gross 
tare of the whole 7 lb, — what are the n«at weight and 
value, at 25 cents per lb.? Aas.478 lb. neat — $li9^i0. 
3 The gi-oss weight of a hogshead of sulphur is 1344 
ib.; the tare 13S lb. — what are the neat weight and ifa 
value, at ^4,75 per 100 IbJ 

Ans. 1206 lb. ne 



4 Bought 3 barrels of sugar, weighing as follows, viz: 
336 lb. gross, 93 lb. tare— 317 lb. gross, 22 Ib. tare— 
225 lb. gross, 23 lb. tare— -what are the neat weight and 
value, at $S per 100 lb.f Ans. 610 lb. neat— $48,80. 

5 Sold 3 hogsheads of sugar, weighjng each 12 cwt. 3 
qrs. 14 lb. gross; tare 2 cwt. 1 qr. 27 lb, — what are the 
neat weight and value, at $11^0 per cwt.? 

Ana. 35 cwt. 1 qr. 15 lb. neat— $406 91i cts. 

6 What is the neat weight tf 15 tiei'ces of rtce, weigh- 
ing 48 cwt. 3 qrs. 13 lb, gross; tare 6 cwt. 13 Jb., and 
what is the value, at $5,25 per ewt,? 

Ans. 42 ewt. 3 qrs. neat— $224,43 J. 

7 What is the neat weight of 2S hogsheads of tobacco, 
weighing 301 cwt. 3 qrs. 121b. gross; tare 3140 1b.; 
and what does it come to at $5 per cwt.? 

Ans. 173 cwt. 3 qrs. 8 11>— $869 10| cts. 

8 Bought 17 bags of grain, weighing 3561 lb, gross; 
tare 2 lb. per bag— what is the neat! Aus. 3537 lb. 

9 What is the neat weight of 16 bags of pepper, each 
weighing 65 lb. gross; tare li lb, per bag — and what is 
the amount at 30 cents per lb.? 

Ans. 1016 Ib. neat~$304,80. 
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TAHB AA'D TRET. Ill 

10 I& 14 hogsheads of sugar, weighing 89 cwt. 3 qra, 
17 Ih. gross; fare 100 lb. pei' hhd. — how mucli neat 
weight, and what is its value, at $9 per cwt.? 

Ana. 77 cwt. 1 qr. 17 lb. neat— ^96,61i. 

11 What are the neat weight and vahie of 16 hhds. of 
tobacco, each weigiiing 5 cwL 1 qr. li) lb. gross; tare 
101 lb. per hhd., at £2 Gs. lOd. per cwt.? 

Aoa. 72 cwt 1 qi:. 4 lb. neat— £169. 5s. 4iiJ. 

IS Bought 6 hhds. of sugar, each 1126 lb. gross,- tare 
117 lb, per hhd. — what are tlie neatweight and value at 
$8,75 per cwt.? Ana. 6054 lbs. $529,72j. 

13 Wbat are the neat weight and cost of a hogshead 
of sugar weigliing gross 986 lb.; tare 12 per cent, {or 
12 ib. for every 100 lb.) at $S per neat hundred pounds? 



Ht. ll>. 



ib. 



,Asl00:986;:12:118, 



118, 



a. lb. lb. lb. 



Orasl00:88::9l 



1 dol. 



$69,44 the value, 

14 What are the neat weight and value of 4 hhds. of 
sugar weighing gross 45001b, tare 12 lb. per cent, at $8, 
75 percent.! Ana. 3960 lbs. neat — f346,50. 

15 Bought 10 hhds. of siigar, each 920 Ib. gross; tare 
10 5b. percent. — what are the neat weight and value 
at $9,25 per cwt. 1 Ana. 8280 Ib. neat- $765,90. 

16 Sold 3 casks of alum, eadi 675 lb. gross; tare 13 
lb. per cent. — what are (he neat weight and value at $4, 
35 pec cent. Am. 1763 lb. nea1^$74,87.4375. 

Or, 1762 lb. neat— $74,88.5nearly. 

17 What is the neat weight of 48001 b.grosa : tare 12 lb. 
per cent.? Ans. 42241b, 

18 What are the neat weight and value of 4 hhds, of 
sugar, each 12 cwt. 1 qr. 14 lb. gross; tai'e 12 Ib. per 
cwt. at $12,20 per cwt.? 

Ans. 44 cwt. 22 ih neat— $539 19i cts. 
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19 Bought 17 bhds. of sugar, weighing 301 cw£.3 qrs. 
13 lb. gross; tare 10 lb. per cwt. — what are the neat 
weight and value at $14 per cwt.? 

Ans. 183 cwt. 2 qrs. 13 lb. neat- $3570 69i cts. 

INTEREST. 

Ihtehbst is an allowance made for the use of iisoney. 

Priwcipoi is the sum for wiiich interest is to bo com- 
puted. 

Eate per ceat. per annum is the interest of 100 dol- 
lars for one year. 

Amount is the principal and interest added together. 

When the time is one year avd the rate per cent is any 

number of dollars. 

Rule. — Multiply the principal by the rate per cent., 

and divide by 100; the quotient will be the interest for 

one year. 



6 

100-^$30|00 Ans. 
3. What is (he interest of 235 doHara for 1 year, at 7 
dollars per cent, per annum? Ans. §15 75. 

3. What IS (he interest of 384 dollars SO cents, for 1 
year, at 5 dollars per cent, per annum? Ans. $19 22j. 

4. What is the amount of $275 for 1 year, at 6 per 
cect. per annum? Ans- $2Q1 50. 

$375 



16,50 interest 
275,00 principal 



$291,50 
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nsTEBjasT. 113 

5. What is the interest of 1654 dollars 81 cents for 1 
year, at 5 dollars per cent, per annum? Ans. $82 74-f . 

6. What is the interest of 1500 dollars, for 1 year, at 
1 dollar per cent, per annum? Ans. $7 50. 

7. What is the amount of $736, at fi per cent, per 
annum, tor 1 year. 780 dols. 10. 

8. What is the interest of 524 dollars, for 1 year, at 
5i dollars per cent, per annum? Ans. $27 51. 

9. What would be tlie interest of 842 dollars, for 1 
iar, at r>! dollars per cent, [jerantium? Ans, $46 31. 

When the interest is required fm- several years. 

Rule. — Find the interest for one year, and multiply 
the interest for one year by the number of years. 



1. What is the interest of 500 dollars, for 4 yer 
6 dollars per cent, per annum? 
$500 



$120 00 Ans. 

2. VkTiat will be the interest of 540 dollars, for S yci 
at 5 dollars per cent, per annum? Ans. $54 

3. What would be the interest of 482 dollars, for 7 
years, at dollars per cent, per annunil Ans. $202 44. 

4 What is the amountof $736 8U with 7 years, nine 
months interest due on it, at 6 per cent, per annum? 

Ans. $1079 43i, 

Note. — If the interest is required for years and months, 
multiply tile interest for 1 year by the number of years, 
and take the aliquot parts of the interest for 1 year, for 
Ihe months. 
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$736 81^ 



4420,874 interest 1 yeai- 



30i}46,12i interest 7 years 
S210,43| interest 6 months 
1 105,2 U+ 3 



34S61,7S interest for 7 yr. 9 m 
73681,35 principal 

-$107943 03 amount 



5. What is the amount of ^362 25 for 4 years 6 mo. 
ate per cent, perarmum! Ana. $460 05|. 

When the interest is reqimedfor any number of montlis, 
loeeks or days, less or more tlian one year. 

EutB. — Find tiie interest of liie given sum foi- one 
year Then, by proportion, 

As 1 year 

Is to the given time, 

So is the interest of the given sum (for 1 year) 

To tlie interest for the time required. 

Or talte the aliquot parts of the interest for one year, 
for thegiven time, as in note. Case 2. 

EXAMPLES. 

1. What is the interest of $560 for 2 years and 6 mo. 
at Sperct. per annum? Ana 070. 



D interest for 1 yei 
J years 



^10 00 interest for 2 years 6 months. 
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IMTEKEST, 115 

. What is the interest of 325 dollars, for 4 years ai 
I 3 months, at 4 dollars per cent, per annumt 
' Ans. $54 16 eta. 6 

3. What is the interest of 840dollai:s for5 years and 
I 3 months, at 4 dollars per cent, per annum/ 

' Ans. $176 40. 

4. What is the interest of 840 dollars, for 5 years and 
4 months, at 7 dollars per cent, per annum? 

Ans. $313 60. 

5. What is the interest of 560 dollars, for 4 months, at 



100)33 60 As 12 : 4 :: 83 60 : 11 20 Ans. 

6. What is the interest of 1200 dollars, for 15 weeks, 
at 5 dollars per cent, per annum ? Ana. $17 30. 

7. What will be the interest of 240 dollars, for 61 
days, at 4} dollars per cent, per annum? Aiis..$l 90.-|- 

8. What is the interest of $1000, for 14 months,, at 7 
per cent, per aanuai? Ana. $81 66S. 

9. What ia the interest of 450 dollars, for 6 months 
and 30 days, at 5 J dollars per cent, per annum? 

Ans. $13 75. 

10. What is the intereat of 375 dollars 35 cents, forS 
years 3 months 3 weeks and 5 days, at 6 dtillara per ct. 

ler annumt Ans. $72 92.+ 

11. What is the amount of $736 for S8 weeks, at 10 
ler cent, per annum? Ans. $775 6" 

' To find the interest of any sum for any number of dai 
as computed at hanks. 
Ilui,B. — Multiply the dollars by the number of days, 
and divide fay 6; the quotient will be the answer in mills. 
The interest of any number of dollars for 60 days, at 
6 per cent, will be exactly tbe number of cents; and if 
any other rate per cent, is required, take aliquot parts, 
and add or subtract according as the rate per cent, i 
■e or less than 6. 
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1: What is the interest of 5f!3 dollars, for 60 days, a' 
percent, per annum — and likewise at 7 per ct. per an.! 
^563 Atis. $5,63 at 6 per cent 

CO $-6,56.8 at 7 per ceat 



Interest at 7 per cent. 6508 mills. 
3. What is the interest of854 dollars, for 30 days, a 
per cent, per annum? Ana. $4 37, I 

3. What is the interest of 1 100 dollars, for 48 days, at 
6 per cent, per annum? Ana. $8 80. 

4. What is the interest of 3459 doilars, for 75 days, at 
6 per cent, per annum! Ans. $43 23 cts. 7 m.-|- 

5. What is the interest of 1500 dollars, for 60 days, at 

5 per cent, per annum? Ans. ^12 50. | 

'llie amount, time, and rale per cent, given, to find the 
principal. 

Rule,— Find the amount of 100 dollars for tlie time 
required, at tlia given rate per cent. 

Then, by proportion, as tlie amount of 100 dollars for 
the time required, (at the given rate per cent.) is to the 
amount given, so is 100 dollars to ihe principal required, 



1. What principal, at interest for 8 years, at 5 per ct. 

por annum, will amount lo 840 dollars! Ans. $600. 

5 dollars 

8 years 

40 Int. of $100 for 8 yr. 
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3. What principal, at interest, for 6 years, at 4 per 
cent, per annum, will amount to $1240. Ans. ^1000 

3. What principal, at interest for 5 years, at 6 per ct. 
per annum, will amount to 2470 dollars? Ana. $1900. 

Cash 0. 

2Se principal, amount, and lime given, tojind the rate 

per cent. 

EuiE. — Find the interest for the whole time given, by 
subtracting the principal from the amount. 

Then, as the principal is to 100 dollars, so is the in- 
terest of the principal ibr the given time, to tlie interest 
of 100 doliars for the same time. 

Divide (he interest last found by the time, and tlie 
quotient will be the rate per cent, per annum, 

Or by compound propoi-tion. 



1. At what rate per ceat. per ann 
amount to 744 dollars, in 4 years ? 



$744 amount As 600 : 100 : : 144 : 34. 

600 principal yr. ^ 

4) 24 (0 rate per cent. 

144 interest 
Or by compound proportion : 

As 600 : 100 $ $ 

yr. yr. : : 144 : G rate per cent. 
4 ; 1 

2, At what rate per cent, per annum, will $1200 
amount to $1476, in 6 years and 9 months 1 

Ans. 4 per cent. 

3. If 834 dollars, at interest 2 years and 6 months, 
amount to 997 dollars 824 cents, what was the rate per 
cent, per annum! Aas. 4i per cent. 
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Case 7. 

To find the tkne, when the principal, canount, and rate 

per cent, aregieen. 

RuiB,-— Divide tlie whole interest by the interest of 

the principal for one year, and tlie quotient wiil be the 

time requii-edj or by proportion. 



1. In what time will 400 dollars amoimt to 520 dol- 
lars, at 5 per cent, per annum? Ans.6 years. 

$ $ 

400 5ao 

5 400 

SS $ Y. ¥ 

30|00 30)120(0 20 ; 120 : : 1 : Ans. 

2. In what time will £1000 amount to £2048, at 4 
per cent, per annum? Ans. 7 ye; 

3. Suppose 1000 dollars, at 4i per cent, per anni 
amount to 1281 dollars 25 cents, how long was it at 
terest? Ans, 6Y. 3i 

COMPOUND INTEREST. 

Compound intcreat is that in which the interest for 
one year is added to the principal, and that amount is 
the principal for the second year; and so on for any 
number of years. 

Rule. — ^Find the amount of the given sum for the first 
year by simple interest, which will be theprincipalfor the 
second year; then find the amount of the principal for 
the second year for the principal for the third year; and 
so on for any number of years. 

Subtract tiie flrat principal from the amount, and the 
remainder will be the compound interest required. 
exampi;es. 

1. What is the compomid interest of 150 dollars for 5 
years, at 4 per cent, per annum! 

Aos. $33,40 
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COMPODND IHTEKEST. 
$150 



6100 int. 1 vr. 156 amount 1st year 

6,24 int. 2d year 

$156 163,24 amount 3d year 

4 6,48.9 int. 3d year 

6124 168,72.9 amount 3d year 

0,74.9 int. 4th year. 

162,34 175,47.8 amount 4th year 

4 7,01.9 int. &tli year 

6|48,96 182,49.7 amount 5lli year 

150,00.0 priiicipa.1 

33,49.7 compound int. for 5 years. 

2. What is the compound interest of 760 dollars, for 
3 years, at 6 dollars per cent, per anniim? 

Ans. $145 17 cts. 2 m.4- 

3. What is the compound interest of $243 50 cts., 
for 4ycars, at per cent, per annum? 

Ans. ®63 65 Cents. 

4. Wliat is the amount of 1300 dollars, for 3 years, 
at 5 dollars per cent, per annum, compound interest? 

Ans. $1504 91 cts. 2 m.+ 

5. How much is th» amount of 3137 dollars, for 4 
years, at 4i dollars per cent, per annum, compound in- 
terest? Ans. $3729 OOcts. 5m. 

Questions. 
What is interest? 
What is the principal? 
Wlmt ia the rate per cent. 
What 13 the amount? 

How do you proceed when the interest for several 
yfiars is required? 
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What is to bo noted if liie interest is required for 
years and months? 

When the interest is required for any number of 
weelis or days, less or more than one year, how do you 
perform tlie operation! 

How do you proceed to find tlie interest, at 6 per cent, 
for any number of days, as computed at banks ? 

What is to be observed when the interest is at any 1 
other rote than 6 per cent.? 

How do you proceed, wlien the principal, amount,and 
ime are given, to find the rate per cent. J 

How do youfind the time, when the principal, amount, 
ind rate per cent, are given ? 

What is compound interest? 

How ia compound interest computed? 



pRoansouotrs 

1. What is the interest of 620 dollars 25 cents for 5 
^ears, at5i per cent, per annum? 

Ans. ^170 56 8m-J- 

2 What is the interest of $420, for 1 year, -- " 
lercent. per annum? Ans. $2 

3 What ia the interest of 1450 dollars, for 60 days, 
at 6 per cent, per annum? Ans. $14 50 els. 

V What is the compound interest of $026 25, for 3 
years, at 5i per cent, per annum? 

Ans. $103 91.+ 

5 What is the interest of $1659 for 3 weeks, at 4 per 
cent, per annum? Ana. $3 82i.-f- 

6 [a what time will 500 dollars amount to 1000 dol- 
lars at b per cent, per annum, simple interest? 

Ans, 13 years, 6 months. 

7 What principal, at interest for 6 years and 6 months, 
at 2 per cent, per annum, will amount to 250 dollars? 

Ans. $221 23 els. 9 m. 

i At what rate- per cent, per annum, will $300 amount 

to $450, in 5 years? Ana. 10 per cent. 
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INSURANCE, COMMISSION, J 

INSUUANCE, COMMISSION, AND 
BROKAGE. 

Ik3tjkancb, Commisaion aod Brokiige,are allowances 
made to insurers, factors, and brokers, at such rate per 
, as may be agreed on betweeii the parlies. 



Proceed in the snmo manner as though you were re- 
quired to find tlie interest of the given sum for one year. 



n 625 dollars, at 4 dollaa 



Ans. $25,00 
2 What is the commission on $1320, at 5 per cent.! 



kra percentj Ans. $155,25. 

4 The sales of certain goods amount to 1680 dollars; 
what Slim is to be received for them, allowing 3f dollars 
per cent, fm- commissioni Ans. $1633,80. 

5 What is the insurance of $760, at 6i per cent.? 

Abs. $49,40. 

6 What is the insurance of 5630 dollars, at 74 dollars 
per ceoc? Ans. $436 32 cts. 5 

T A merchant sent a ship and cargo to sea, valued at 
17654 dollars: what would'be the amount of insurance, 
at 18 J doUara per cent.? Ana. $3310 12i cts. 

8 What is the broka^e on 2150 dollars at 3 per cent. ! 

Ans. $43. 

9 When a broker sells goods to tlie amount of 984 
dollars 50 cents, what is his commission, at 1^ dollai- per 
cent.? Ans. $12 30i cts.+ 

10 If abrcker buys goods for mc, amounting to ir>5Di 



11 
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dollars 75 cents, wliat sum must I pay him, allowing Iiiin 
11 per cent.? Ans, ^24 76 cts. I m.-j- 

Qiiestions. 
What are Insurance, CommiaBion,and Brokage? 
How do you proceed to find the Itiaurance, Commis- 



In what does this rule differ from interest 
lo account of time. 



1>ISC0UNT. 

DiscouHT is on abatement of so muchmoney from any 
oiirn to be received before it is due, as the remainder 
would gain, put to interest for the given time and rate 
per cent. 

Rule. 

Find tho interest of 100 dollars for the given time at 
the given rate per cent. 

Add the interest so found to 100 dollars, then by pre- ' 
portion, 

As the amount of 100 dollars for the given time, 

Is to the given aum. 

So is 100 dollars. 

To the present worth. 

If the discount be required, subtract the present worth 
from the given sum, and the remainder will be the dis- 

NoTE. — Whsn discount is made without regard to 
time, it is foutid precisely like the interest for one year. 



1 What is the present worth of 420 dollars, due u 
eaxB, discount at 6 per cent, per annum? 

Ana. $3 
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2 What ia fhe present worth of 850 dollars, clue 
months, at 6 per cent, per annum? 

Ads. $837 43| cta.+ 
What is tho discount of 645 dollars, for 9 months, 
atGpcrcelit-peraiinumf Ans. $27 77 J els, 

4 What ia tlie present worth of 775 dollars 50 cents, 
due in 4 years, at 5 per cent, per annum? 

Ans. $646,25, 

5 What is the present worth of 580 dollars, due in 8 
months, at 6 per cent, per annum? Ana. $557,09.+ 

6 What is the present worth of 954 dollars, due 
years, at 4i per cent, per annum? 

Ans. $940 52 els. 8 i 

7 What is the discount of 205 dollars, due ii 
months, at 7 per cent per annum? 

Ana. $16 49 eta. 5 m.~\- 

8 Bought goods amounting to 775 dollars, at 9 moniha' 
credit; how much ready money must be paid, allowing 
a discount of 5 per cent, per annum? 

Ans. $746 98 cla. 
9 I owe A. to the value of 1006 dollars, to pay ai 
tows: viz. 475 dollars in 10 months, and the remainder 
in 15 months; what is the present worth, allowing dis- 
count at 6 per cent, per annum? 

Ans. f 045 40 cts. 4 m. 

10 What is the difference between the interest of 

2260 dollars, at per cent, per annum, for 5 years, and 

tho discount of ibc same sum for the same time and rate 

percent.? Ans. $156 46 cts. 2m.-t- 
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I EauATiorj 

II What ia the discount of 530 dollars, at 5 ptr 
It.? 

$'o20 

$26,00 Aiis. 

12 How much is ihe discount of $782, at 4 per cent. ? 

Ans. $31, 28 

13 What is the discount of 470 dollars, at 3 per cent.! 

Ana. $14,38. 

14 Bought goods on credit, amounting to 1385 dol- 
lars: how much ready money must be paid for theni, if 

discountof 6 per cent, be allowed! Ans. $1301,90 

15 IhoJd A.'s notefor 650 dollars; but I agree to al 
low him a discount of 41 per cent, for present payment 
what sum must 1 receive? Ans. $020,75. 

Questions, 

What is discount? 

What is first to be done? 

After having found the intei-eat of 100 dollars, at the 
given time and rate percent., what ianext to be done? 

After having added the interest so found to 100 dol- 

■s or pounds, by what rule do you work to find the dis- 
count? 

When discount is made without regard to time, how is 
it found? 



EQUATION OF PAYMENTS. 

EauATioN is a method of reducing several stated 
times, at which money is payable, to one mean, or ei 
ted time, when the whole sum shall be paid. 

Multiply eac'a payment by its time, and divide the 
of all the products by the whole debt, llie quotient will 
be the equated time. 
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Proof. — The interest of tlie sum payable at the equa- 
ted time, at any given rate, will equal the interest of tlie 
ioveral paymeBts for their respective times. 



1 C. 0WC3 D. 100 dollars, of which the mm of 50 
doliars is to he paid at 2 months, arid 50 at 4 months; 
but they agree to reduce them to one payment; when 
must the whole he paid? Ans. 3 months. 

50X2=100 
50x4=200 

100)300(3 months 

2 A merchant hath owing to bim 300 dollars, to he 
paid as follows ; 50 dollars at 2 months, 100 dollars at 5 
montlis, and the real at 8 months; and it is agreed to 
make one payment of the whole; when must that time 
be? Ans. 6 months. 

3 F. oAvcs H. 2400 dollars of which 480 dollars 
to be paid present, 960 dollars at 5 months, and the 

at 10 months; but they agree to make one payment of 
the whole, and wish to know the time ? Ans. 6 months, 

4 K. is indebted to L. 460 dollars which is to be dis- 
charged at 4 several payments, that is 4 at 2 months, \ 
at 4 months, i at 6 months, and 1 at 8 months ; but they 
agreeing to make one payment of the whole, the equa- 
ted time is therefore demanded 1 Ans, 5 months. 

5 P. owes Q. 420 dollars, which will be due 6 months 
hence, but P. is willing to pay him 60 dollars now, pro- 
vided he can have the rest forbom a longer time: it ia 
agreed on ; the time of forbearance therefore is required? 

Ans. 7 months. 

6 A merchant bought goods to the amount of 2OO0 
dollars and agreed to pay 400 dollars at the time of pur- 
chase, 800 dollars at 5 months, and the rest at 10 months; 
but it is agreed to make one payment of the whole; what 
is the mean or equated time? Ans. 6 months. 
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BARTER. 

Bakier la Ihe exchanging of one kind of goods for 
another, duly proportioniag their values, &.c. 

The questions tliat come under this head, may bo 
done by the compound rules, the Rule of Three, or 
Practice, as may be most convenient. 

1 A country storekeeper bought 150 bushels of salt, 
at 66 cents per bushel; and is to pay for it in corn, at 
33i cents per bushel; how much corn will pay for the 



salt? 



As 33i : 56 1 : 150 : S52 



aeoo iioo)952too 

56 

253 bushels cf corn. 

Costof the salt. 8400 cts. 

2 How much wheat, at 1 dollar 25 cents per bilsliel, 
will pay for 35 sheeji, at 2 dollars 25 cents apiece? 

Ans.63bush. 

3 How much sugar, at 9 cents per lb. will pay for 1 
dozen pair of ^oes, at 1 dollar 75 cents per pair? 

Ans. 2331 lbs. 

4 Kow much tea, at 80 cents per lb. will pay for 560 
lbs. of pork, at 5 cents per lb.? Ana. 35 lbs. 

5 Bought 4 hats for 3 dollars 50 cents ; 4 dollars; 4 
dollars 50 cents; and 6 dollars — how much corn at 32 
cents win pay for them? Ans. 53 bush. 4 qts. 

6 A, has 420 bushels of corn, which he barters with 
B. for oats, and is to receive 4 bushels of oats for 3 of 
com — how many bushels of oats must A receive? 

Ans. 560 bush. 
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7 A boy bartered 735 pears for marbles, giving 5 
pears for 2 marbles — how many marbles ought he to 
have received? Ans. 294niarblei. 

8 A boy exchanges marbles for peai-s, and gives 2 
marbles for 5 pears — how many pears should he receive 
for 394 roarbles? Ans. 735 pears. 

9 A fiirmer bartered 3 barrels of flour, at 5 dollars 25 
mts per barrel, for sugar and coffee, to receive an equal 

quantity of each — how much of each must he receive, 
admitting the sugar to be valued at 9 cents per lb. and 
the coffee at 14 ceotsf Ans, 6Si lb. nearly. 

10 A bartered 42 hats, at 1 dollar 95 cents per hat, 
with B. for 50 pair of shoes, at 1 dollar 12s ceata per 
pair — who must receive money, and how much? 

Ans. B. $3,75. 

11 Sold 75 barrels of herrings, at 3 dollars 75 cents 
per barrel, for whichi am to receive 75 bushels of wheat, 
at 1 dollar 8 cents per bushel^and the residue in money — 
how much moaey must I receive! 

Ans. 125 dolls. 25 cts. 

12 Sold 35 yards of domestic, at 20 cants per yard, 
and am to receive the amount in apples, at 35 cents per 
bushel — how many bushels must Ihavel 

Ans. 28 bush. 

13 Gave 35 yards of domestic for 28 bushels of ap- 
ples, at 25 cents per bushel — ^what was the domestic 
rated at per yard? Ans. 20 cts. 

14 What is rice per lb. when 340 lb. are given for 4 
yards of cloth, at 4 dollars 25 cents per yard? 

Ans. 5 cts, 

15 Gave in barter 65 Iba. of tea for 153 gallons of 
rum, at 33* per gallon — what was the tea rated at? 

Ans. 80 cts. per lb, 

16 Q. has coffee worth IS cents per pound, but in 
barter raised it to 18 cts.; B. has broad cloth worth 4 
dollars 64 cents per yard — what must B. raise his clnth 
to, so as to make a fair barter with Q.1 Ans. $5,23. 
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128 L053 AND GAIN. 

17 B. had 45 hata, at 4 doiiars per hat, for which A. 
gives him 81 dollars 25 cents in cash, and the rest in 
pork, at 5 Cents per lb; how much pork will be required ? 

Ana. 1975 Ih. 

18 Two merchants bai-ter; A. receives 20 cwt. of 
eeae, at 3 dollars 87 cents per cwC; B. 8 pieces of 
en, at 9 dollars "/Scents per piece; which of them 

must receive money, and bow ranch? Ans. A. $20,84. 

19 If 24 yards of cloth be given for 5 cwt. 1 qr. of 
tobacco, at 5 dollars 7 cents per hundred; wLat is the 
cloth rated at per yard? Ana, $1,109. 

20 A. barters 40 yards of cloiii, at 98 cents per yard, 
with B. for 28i lbs. of tea, at 1 dolto S3 cents per lb. ; 
which must pay balance, and how much 1 

Ana. A. $4,405. 

21 A has 71 cwt. of sugar, at 8 cents per lb., for 
which B. gave him 12S cwt. of cheese, what wna the 
cheese rated at per Ib.f Ans. §. 048. 

23 What quantity of sugar, at 8 els. per lb. must be 
given in barter for 20 cwt. of tobacco, at 8 dollars per 
cwt.? Ans. 17 cwt. 3 qrs. 12 1b. 

23 r. has coffee, which he barters with Q. at 11 cts. 
i,jr lb. more than it cost him, against tea, which stands 
Q. in 1 dollar 33 cents tbe lb., but he puts it at 1 dollar 
06 cents: query, the prime cost of the coff&ef 

^ Ans.S^. 443+ 



LOSS AND GAIN. 

By Loss AND Gain, merchants and dealers compuli 
th^ gains or losses. 

Work by the Compound Rules, by Proportion, .i 
in Practice, as may be most convenient. 



HoslaO^y Google 



1 Sought 1234 lbs. of coffee, at 12i cts. per lb., and 
so!d the whole foe IGO dollars; did I lose or gain by it, 
and how much? Ans. gained $5,75. 

a Bought 120 doeen knives, at 3 dollars 50 cents per 
dozen, and sold them at 18i cents a piece ; did I gain 
or lose, and hovi- much? Ans. iost $30. 

Bought 1234 yards of muslin, for 17i ccnte, and 
sold it at 20 cents per yard; what was the gain? 

Ans. $30,85. 

_ Bought 10 chests of tea, each 63 lbs. neat, for 600 

dollars, and retailed it at 87j cents per lb.; did I gain 

lose, and how much? Ans. lost 48 dol. 75 ct. 

5 Gave 285 dollars 25 cents for 4564 lbs. of bacon, 
and sold it for 365 dollars 12 cents ; what was the gain 

irlb? A»s. $. IS cts. 

6 Bought 1234 yards of mualin, for 246 dollars 80 
cents, and sold it for 315 dollars 05 cents; what did I 
lose per yard? Ans. $. 3i cts. 

7 Gave 25 cts, per bushel for corn, and sold it t 
cents: what is the gain per cent.? 

Ans. 13 dolls, per 100 dolls. 

8 Sold corn at 25 cts. per bushel, and 4 cis. loss; 
what was the loss percent? Ans. S13,79. 

Bought 13 cwt. 95 lbs. of sugar, for 106 dollars, 

and sold it at Qi cla. per lb.; what did I gain per cent.? 

Ans. 33 dolls. 73 cts. 

10 Bought 126 gallons of wine for 150 dollars, and 
retailed it at 20 cts. per pint; what was the gain per 
cent.? Ana. 34 dolls. 40 cts. 

11 Sold a quantity of goods, for 74S dollars 66 cents, 
and gained 10 per cent; what did I give for them.? 

Aas. 680 dols. 60 els. 
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dols. dols. dols. 
110 : 100 : : 748,60 



110 1 10)74e66,00( $090,60 

13 Sold goods to the amount of $1334> and gained at 
the rate of ao per cent.; what was the prime cost? 

Ana. $1028,S3i 

13 Sold a quantity of goods, for $475, and at a loss 
yf 13 per cent-; what did I give for them? 



88 88)47500(539,774-Ans. 

14 Sold hats to the amount of $130, at 20 per cent, 
loss; what was the first cost? Ans, $170. 

15 Laid out $755 in salt; how much must I sell jt 
for, BO aa to gain 13 per cent.? 



As 100:: 112:755 :: 845,60 Ans. 

16 Bought 33 yards of mole skin for 128 doUi 
lat must I sell it for per yard, so as to gain 20 per 

cent.? Ans. 4 dols. 80cls.+ 

17 Bought 17 yards of silk ."or 21 dollars; how much 
per yard i^uet I :'etail it for, aad gain 25 per cent.? 

Ans, 1 doI,54 cts.-]- 

18 Bought 64 yiirds cf muslin for 1*1 doOars 50 cents, 
iut proving a bad bargsin, I am willing to lose 8 per 
cent; what must I sell it axpe?yard? Ans.l9cl3.4m.-{- 

19 When hats are bought at 48 cents, and sold at 54 
Dents; what ia the gain per cent. ? Ans. 12^ 
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20 If, when clolh is sold for 84 cents per yard, there 
is gained 10 per cent.; what will be the gain percent, 
wlien it is sold for 1 dollar 2 cents per yai-d? 

Ana. 33 dels. 6S cts.-j- 

21 Bought 3 clieat of tea, weighing 490 lbs. for $132 
)ct. and sold it for $137 20 cents; what whs the profit 

on each lb.? Ans. 3 cts. 

32 Bought 12 pieces of white cloth, for 16 dollars 50 
cents per piece; paid 3 dollars 87 cents a piece for 
dying; for how much must I sell them each, to gain 20 
per cent,? Ana. 23 dols. 344. 

23 If 28 pieces of stuff be purchased at ? dollars 60 
cents par piece, and 10 of them sold at 14 dollars 40 
cents, aad 8 at 12 doUara per piece; at what rate laust 
the rest bo disposed of^ to gam lOpercent.by the whole? 

Ans. 5 dols. 568. 

24 Sold a yard of cloth for 1 dollar 55 cents, by 
which was gained at the rate of 15 per cent.; but if it 
liad been sold for 1 dollar 72ceiits; what would have been 
fhe gain per cent.? Ans. 27 dols. 69-!|- 

25 If, when cloth is sold at f^. 935 a yard, the gain 
is 10 dollars per cent.; what is thegainor lops per cent., 
when it is sold at 80 cents per yard? 

Ans. 6 dollars 88-)-lo9s. 

26 A draper bought 100 yards of broad clotli, for 
which he gave $56 — I desire to know how he must 

it per yard, to gain $19 in the whole? 

Ans. 75 ct.per yard. 

27 Adrapcr bought lOOyards of broad cloth for $56; 
I demand how he must sell it per yard, to gain $15 in 
layingout $100? An3.64ct.4m. 

28 Bought knives at 11 cents, taid sold them at 12 
cents; what will I gain by laying out 100 dollars in 
knives? Ans. 9 dols. 09-|- 

29 Bought knives at 11 cents, and sold them at 13 
cents; what did I gaia by selling to the amount of 100 
dollars? Ans. 8 dols. 333-f- 
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30 If by aolling 1 lb. of pepper for lOi cents, there 
are 3 cents lostf how mUch is the loss per cent.? 

Ans. Iftdols, 

31 A merchant receives from Lisbon, 180 casks of 
raisins, which stands him in hereSdollars 13-centseacb, 
and by selling them at 3 dollars 68 cents per cwt., he 
gains 25 per cent.; required the weight of each cask, 
one with another? Ane. 81 lb. 



FELLOWSHIP. 

FEiiowgiiip is a metSod hy which merchants and 
others adjust the division of property, loss, or gain, &c., 
in proportion to their several claims. 

Case 1. Simple Fellowship. 

When the claims are in proportion to the amouiit oi 
stock, labor, &.C., without regai'd to iime. 
Hues, (5y Proportion.) 

As the whole amount of stock or labor,' 

Is to each man's portion. 

So is the whole property, loss, or gairt, 

To each man's share of it. 

Proof. — The sum of atl the shares must equal the 
whole gain, &c. 

EXAMPLES. 

1 Two men bought a stock of goods for 480 dollars, 
of which A. paid 320, and K 160. They gained 128 
dollars by the transaction; what was the share of each? 

Ans. A. received 85 dols. 33i cts. and B, 43 dollars 
66i cts. 

$ $ $ $ ct. Proof 

A's. stock $326 As 4S0 : 320 : : 128 : 85,33i $85,331 
B's. stock leo 43,661 
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3 Three workmen haying undertaken to do a piece 
of work for 275 dollars, agreed to divide their profits in 
proportion to the amount of labor each one performed. 
M. labored 50 days, N. 65 (Jays, and O. 85 days: what 
was the share of each ? 

Ans. M. received 68 dols. 75 cts. ; N. 89 dels. 371 cts. ; 
andO. 116dois. 87i cts. 

3 A merchant heing deceased, worth 1800 dollars, is 
found to owe the following sums: to A. 1200 dollars, to 
B, 500 dollars, to C, 700 dollars: how much is each to 
have in proportion to the debt? 

Ans. A. 900 dols., B. 375 dols, and C. 525 dols. 

4 Three drovers pay among them 60 doDars for pas- 
lure, info which they put 200 cattle, of which A. hadfiO, 
B. 80, and C. 70: I would knc>w how much each had to 
pay? Ans. A. 15 dols., B. 24 dole., C. 21 dols. 

5 A man failing, owes the following sums: to A. 120 
dollars, to B. 250 dollars 75 cents, to C. 300 dollars, to 
D.208 dollars 25eenls; and his whole effects were found 
to amount to but 650 doJiars : what will each one receive 
in proportion to his demand? 

Ans. A. $ 88.73.+ C. $321.84.+ 
B. f 185.42.+ D. $153.99.+ 

6 Abanki'upt is indebted to A. 500 dollars 371 cents — 
—to B. 338 dollars— to C. 1291 dollars 33 cents— to D. 
709 dollars 40 cents; and his estate is worth 2046 dol- 
lars 76 cents: how much does he pay per cent., and 
what does each creditor receive! 

Ans. He pays 75 per cent., and A. receives 375 
dollars 271 els.; B. 171 dols.; C. S368 dols. 4Si cts.; 
and D. 532 dols. 5 cts. 

7 If a man is'indehted to A. 250 dollars 50 cents, to 
B. 500 dollars, to C. 349 dollars 50 cents, but when he 
comes to make a settlement, it is found he is worth but 
900 dollars, how much will each one receive, if il be in 
proportion to their respective claims? 

(A. $218 61 cts. 8 rri,+ 
Ans. iB. g436 36 cts. 3 ra.+ 
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Case 2. Compound Fellowship. 



RitLE. {By F'l-oporHon.) 

Multiply each man's stock by its time j add the s< 
products together; then: 
As the sum of the j)K)ducts 
Is to each particular product, 
So is the whole gain or loss 
To each man's share of the gtiin or loss. 



1 Three merchants traded together; A put in 
dollars for 9 months, B. 100 dollars for 16 months, and 
C. 100 dollars for 14 months, and they gained 100 dol- 
lars; what is each man's share? 

$ 
A's. stock 120 X 9 = lOSO 
B's. stock 100 X 18 = 1600 
C'e. stock 100 X 1-1 = 1400 



As 4080 : 1080:: 100 ; 26,47+ A's. share. 
As 40S0 ; 1600 ::100 : 39,21 J. f B's. share. 
As 4080 :1400:-.100 : 34,314- C'a. share. 

2 Three men traded together; L. put in S8 dollars for 
3 months, M. 120 dollars for 4 months, and N. 300 dol- 
lars for 6 months; they gained 184 dollars: what will 
each man receive of tlie gain! 

(L. $ 19 09cts. ' 

Ans. ^M. $ 34 71 cts. < 

(N. 5^130 18 cts. 1 
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3 Two merchants entered into partnership for 16 
months: A. put in at first ^600, and at the end of 9 
months put in ||1U0 more ; B. put in at first ^50, and at 
the end of 6 months took out $250, at the close of the 

o their gain was $386, what wa3 the share of each? 
Ana. A'3. share was $200,79^; B's. share wa 
fl85,20. 

4 A., B., and C, made a stock for 12 months; A. put 
in at first $873,60, and 4 months after he put m $96,00 
more; B. put in at first $979,20, and at the end of 7 
months he took out $203,40; C. put in at first $355,20, 
and 3 months after he put in $206,40, and 5 months after 
that he put in $340,00 more. At the end of 12 months 
their gain is found to be ^3446,40; what is each man' 
share of the gain? 

f A's. share is $1.334,82s 
Ans. (B's. - - $1271,61i+ 
(C'a. - - $839,96 

Questions. 

Wliat is Fellowship? 

By what rule are its operations performed ! 

When is Fellowship simple? 

When is it compound? 

In what respect is Fellowship compound i 

Ans. The proportion is compound: that is, the divi- 
sion of property, gain, 5tc-, is founded on the compound 
proportion of tiie stock' nnd time. 



VULGAU FRACTIONS. 

t FRACTION ia a pai-t, or parts of a unit ex- 
pressed by two numbers placed one above the other v/ith 
I line between them. As ^, |, &c. 

The number below the line is the denominator, 
lumber above the line is the numerator. 

The dewminalor denotes the number ot' parfs into 
vhich the tmU is divided. 
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The numerator shows how many of those pans arc to 
be taicen. 

Fraciions are either proper, improper, or compoimd. 

A proper fraction is one whose numerator it. less than 
its denominator, as | or \. 

An improper fraction is one whose numerator i 
greater than its denominator, as | or |. 

A compound fraction is a fraction ot a fraction, as J o 
>r|-of|. 

A mixed number is a wkole number and a fraction. 

UEDUCTION OF VULGAU FRACTIONS. 
To reduce a fraction to its lowest terms. 

Divide the terms by any number that will divide botli 
without a remainder, and divide the quotient in the same 
manner, and so on till no number greater than one v '" 
divide them: the fraction is then at its lowest terms. 



1. Reduce yVr ^° '*^ lowest terms. 

■^)rffV=H=5 result, 

2. Reduce /j to its lowest terms. Res. j 

3. Reduce ^s-^ to its lowest terms. Res. y'j 

4. Reduce j|- to its lowest terms. Res. | 
Note. — When a divisor cannot readily be found, divide 

I Ihe denominator by tlie numerator, and that divisor by 
I the remainder, and so on, tilt nothing remain: the last 
I divisor is the common measure of the two numbers; witJi 
I which proceed as before. 

5. Reduce-^'jto its lowest terms. Res. f 
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Here 17beingthe last divisor, 
of S5 



VULGAR 

5 Eeduce yYs to ifs lowest 

85 

65)136(1 
85 

51)85(1 
51 

34)51(1 I 85 ) (5 

V 17 — ( = - 

— I 136) {8 
17)34(3 
34 

6. Reduce yVy ^ ''^ lowest terms. Rea. ^. 

7. Reduce ^y| t° i'^ lowest terms. Res. ^. 

8. Reduce ||jy to its lowest terms. Res. \^. 

Case 2. 
Zb reduce a mixed number to an improper fraction. 



e number by the denominator, and 
o the product for the numerator of 
L, and jilyce the denominator under 



Multiply the v 
add the numeral 
(ho improper fra< 



. Reduce 17 |^to an improper fraction. Res. ' 
, Reduce 45 | to an improper fraction. Res. ' 
. Reduc624y7 to an improper fraction. Res. \ 
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Case 3. 
To reduce an improper fraction to its proper value. 

Divide the numerator by the denominator, and the 
quotient will he the whole number; the remainder, if 
any, will he the numeratorof the fraciion, 

BXAMTLES. 

I Reduce '/ to its proper value. Ilea. 3 1. 

17 



3 Reduce 'j-^ to its proper terms. Res. 12 4- 

3 Reduce '^^ to its proper terma. Res. 17 1, 

4 Reduce jj to ita pr<^er terms. Ree. 24 \^. 

To reduce several fractions to other fractions having a 
common denominator, and retaining their value. 

liUIJ!. 

Multiply each numerator into all the denominators 
hut its own, for the respective numerators; and all the 
deuominators together, for a cotamon denominator. 

1 Reduce 4 | and i to a common denominator. 



r T¥> 



and I 



3X4X6=48) 
3x3x6=54} Numerator 
5X3X4=60) 
3X4X6=72, common denomiEator. 
Then we have 4i for |; f ^ for |, and ^-^ for |. 
Reduce each new fraction to its lowest terms, and the 
result will prove the work to he right. 
3. Eaduce j, f, and -fa, to a common denominator 

Res. %a, %i^, and iH. 

3. Reduce 5, f-, ^, and J'^, to 

Res. 

4. Reduce Z, j, j, and i-, to a 

^es. m, ii^, III, and |J1. 
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Note, — It is often convenient to use tlie least possible 
nimon denominator; to find which, divide the deiiomi- 
naioi's by any number that will divide two or more of 
them without a remainder, setting down those that would 
have remainders; then multiply oil the divisors and all 
the quotients together. 

3 4 5 6 7 8 9 



4X3X2X5X7X3=2520 

Which may he divided separately by 2, 3, 4, 5, 6, 7, 8, 
and 9, without a remainder. 



5 Find the least common denominator for |, i, W, 
yj, and 5°^, and compute their equivalent fractious, 

'ies. ^li, I^J, JJS, -i^Ts, all- 
(240 com. denom, 
I IJOX 3=180 
I 30X 7=310 
U 20X11=220 
^2 15X 5= 75 
2^1 12X 9=108 

6 Reduce |, |, ^, ■^■^, and j^, to (heir least common 
denominator. Res. ■^■^, ^^, i^r, i-JJ, and yjj-. 

7 Reduce |, -^^, ^, ^\, to their least common denom- 
nator. Ees. \^l, ^^|f, \^^, and \^^. 

8 Reduce the above fractions to a common 
tor, by the general rule, Case 4, 

5X10X16X24=19200 
7X 8x16x24=21504 
9X 8X10X24=17280 
llX 8X10X16=14080 
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To reduce a com^owvl fraction to a simple one- 

RULE. 

Multiply the numerators together for a new numei-a- 
»r; and tbe denoiaiiiatora together for a new denomina- 



i Reduce I of | of ■i'^ to a single fraction. 

Res. y",. 
3X5X9 135 9 

4X6x10 240 10 

2 Reduce | of ^ of 1-^ to a single fiaction Res -j^'^, 

3 Reduce I of 5 of i to a single fraction Rei -fj. 

4 Reduce yj of I of ^ to a single fiaction Kes. y'^. 

Case 0. 

To reduce afractinn of one dertondnation to tlit, fractioi\ 

of another denomination, bnt greater, retaining the 

Multiply the dettoniinator of the fraction by (he num- 
ber of that denomination which it takes to make one of 
the next, and so on to the denomination required, and 
I place tho numerator of the given fraction over it. 



1 Reduce | of a quart to the fraction of a hushel.* 

qt. 

2 3 1 

— — = — Result, 5'^ of a bushel. 

axsx4=9e 46 

2 Reduce | of an ounce, Troy, to the fraction of a 
pound. Res. ~j, or yj- of a pound, 

S Reduce 5 of a nail to the fraction of a yard, 

3 Reduce |^ of a perch to the fraction of an acre. 

Res. YSsJ- 
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Case 7. 

To reduce ilie fraction of one denomination to ikefrac' 

tiaa of another, but less, retaining the same value. 

Multiply the given numerator by the parts of that be- 
tween it and that to whicit it is to be reduced, and place 
the product over the given denominator for the fiaction 
reqiiii'ed, 

1 Heducs -^-g of a bushel to tiie fiaction of a quart. 

Res. § of a quart. 

3 iteduco ■/([ of a yard to the fraction of a iiail. 

Res. §■ of a nail. 

8 Reduce TsW^f ^"^ acre to the fraction of a pereh. 

Res. I of a perch. 

4 Eeduce -^^a ^^ '''■ hogshead to tlis fraction of a pint. 



I. -^ of a pint. 



5 Reduce y^j^ of a day to the fraction ol^ a minute. 

Case I 

Ts reduce a fraction to its proper value or quantity^ i 
lohale : 



ItULE. 

Multiply the numerator by the parts of the integer, 
nd divide by the deaominator. 



1 S.educa |- of a yard to its proper quantity. 

Xes. 3 qr. 3 
7 eighths of a yd. 4 eightiis of a qr 



8 8)1 B 

3 ^ quarters S nails 
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142 VUtBAK ITtACTIOMS. 

2 Reduce |^ of a pound, avoirdupois, to its propei' 
quantity. Kes. S oz. 14| dr. 

3 Reduce I of a pound, Troy, to its proper quantity. 

Res. 9oz. 

4 Reduce 4 of a mile to its proper quantity. 

Res. 4 fur. 125 yd. 2 ft.lf-inch. 

5 Reduce -fj of an acre to its proper quantity. 

Res. 1 rood, iiO p^fch. 

6 Reduce J of a dollar to its proper quantity. 

Res. 60 cents. 

7 Reduce j of a pound to its proper value. 

Res. 6s. 8d. 

8 Reduce 41 rf a yeaj? (365 days) to its proper quan- 
tity. Ro3. 335 days.. 

9 Reduce |, of a tun to its proper quantity .. 

Res. 3 hlid. 7 gal. 

10 Reduce ^ of a ton to its proper quantity. 

Res. 15 cwt.S qr..6 lb. 3oz.8| di 

Case 8. 

To reduce a given quantili/ to a fraction of any, greale, 

denomination of the same kind. 

Reduce the ^ven quantity to the. lowest denomination 
mentioned for a numerator; and the integer to the s 
denomination, for a denominator.. 



1 Reduce 3 qr. 3 na,. to the fraction of a yard. 

Res. J of a yard. 



yd. 141 (7 

lX4x4=16i ~ (8 
2 Reduce 3 roods 20 perches to the fraction of a 
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8 Reduce 6 fmlon) 
4 Reduce 9 ounce 



! IS poles 



the Tractioti of a mile. 
ReB. I of a mile. 
Troy, to the fraclioii of a pound. 
Ees. s of a pound. 
5 Reduce 7 hours 13 minutes to tlie fraction of a day. 
Kc5. -rV of a day. 

ADDITION OF VULGAR FRACTIONS. 
Rule. — Reduce the given fractions, if necessary, to 
ingle ones, or to a common denominator; add all the 
umerators together, and place the sum over the com- 
loti dei ■ 



■^ T n 
3 T c 
7 tV 



Note 


1. — When the fractions are of different denom 


inatora, reduce them to a common denominator, am 


proceed as above. (See Nole. page 139.) 


4 Add 1, 1, l{, A and ^% together. Result 3^?^ 




2^0 


a 


BOX 3=^180 


1 


SOX 7=210 


rh 


30Xn=33C 




15X 5= 75 


is 


12X 9=108 



5 Add f , |, \, t\- and ^^ together. 

6 Add f, Jj, ^, and \\ together. 

7 Add i,, /y, and -j-V together. 

8 Add I and f together. 

9 Add y's, \\ and ^, together 



Res. 411 

Res. SjVo' 

Rea, ^||=rVT. 

Res. 1/t' 
Res. 2,-Vs' 
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Note 2. — When mixed iiumbGrs occui^ place thorn 
in examples 3 and 3; proceed with the fractions as 
reeled ia Note 1; and if they amount to one or nic 
integers, caEiy fbem lo the integers^ and proceed as 

10 Add 51, 6.1, and 41- together. Res. 17^'^' 

8x2=10 
3X7=21 
12x1=12 



24 J 

11 Add 2^ and 3J together, Reaun 6?. 

12 Add 7^ and 5| together. Res. 12ff 

13 Add n^and § together. Res. IKI- 

14 Add 4, 6, 9, | and | together. Res. 3 

15 Add 5, 7i, f and ^^^ together. Res. lSj%. 
Note 3. — When c«npound fractions are given, 

duce them to single fractions, and proceed as before. 

16 Add yy of {^, y\ of YD ond y'^ of | together. 
Res, lyy. 

de nominator 



'^ of \l;=-,%% j . 77X99=7633 
I of A==tt\ 60x48=.2880 
'of f =TV<r 77X35=2095 



9240} 

17 Add J of f and 3 of ^J together. Ras. f^. 

IS Add H, ^ of ^,and 9^^ together. Re3. ll^', 
19 Add ItVj Hi s of i) »i"i 'i together. 

Res. 16-/^V 

Note 4. — When the given fractions are of several 

deno.ninationa, reduce them to their proper value 

<iuantitie3, and add as in the following example. 

___ __ ™ . 



HoslaO^y Google 



20 Add 1^ of a pound, lo -j^ of a 



5xa= 
3X3= 



15J 
21 Add J of a [>ound, to | of a slulliag. 

Result 1-89. 3(1 
S3 Add J of a penny, to i of a pound. 

Res. 2s. 3d. Iqr. 2 

23 Add ^ lb. troy, to -^^ of an ounce. 

Res. 6oz, lldwt. 16grs. 

24 Add I of a mile, to ^ of a furlong. Rea. 6fu. 28p. 

25 Add ^ of a yard, to § of a foot. Res. Sft. 3 in. 

26 Add ^ of a day, to i of an hour. Res. 8h. SOmin. 

27 Add ^ of a. week, 4 of a day, anfl^ of an hour 
logeliier. Res. 2 days, 14 hours, SOmin. 

SUBTRACTION OF VULGAR FRACTIONS. 



Prepare the given, fractions as in Addifionj tlien sub- 
tract the less from the greater, and place the difference 
a denominator. 



1 Take | from |. 

2 Take ^ from t^. 

3 TakoyVfi'oiiTV 

4 Take % from 4- 



5X3=15 

7X3=14 
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VTJItlAR FE ACTIONS. 



1 1X11=11 


/i. 4XC=2S 


1 4X 3= 8 


5^ 3X9=27 


- Ana. — 


Vs- Ans, — 



1|_5 4jV 4/j 5^ 

From J of apauad talje ^V^^^ shilling. 



^ of a pound =15 6| 1 5x2=10 
1=3 «f a shilling = 3^ | 3x3= 9 

«. 15 3j!j Ans. t's 
Fron. I of a £ take | of a ahilling. 

Res. 14s. J 
From I of a lb. troy, take ^ of ai 



Res. 8oz. lOdwt. lOgr 
From I of a £ lake I of J of a shilling. 



From i of a yard take § of an inch. fies, Sin. i. 

n|ofa£lake I of J of a 



MULTIPLICATION OF VULGAR, FRACTIONS. 

KtJLE. 

Prepare the given fractions, if necessa 3 hen ul- 
I tiply lAe numerators together for 3 ne v nu er or and 
I the denominatoi's together for a new den a o 



I 1 Multiply J by ^%. Re ^V- 
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VrLGAB rn ACTIONS. 


147 


2 Mulliplv yV ^y ¥■ 


Res. ^V. 


S Multplj 5 by 'J. Res. 


2||, or 2^. 


4 MQltiplj 13| by 7|. 


Res. 96|. 


13= = V' and7f=V5 'hen =j?XV^ 


Hf=9H- 


5 Multiply 7^ by 8|. 


Res. 61 1. 


6 Multiply 4i by |-. 


Res. TV- 


7 aiiiltiply I- by 13^. 


Res. 12H- 


8 Multiply ^ of A by j\ of H- 


Res. ,7 . 


9 Muluplj 4i by § of ?. 


Res. 2 . 


10 Multiplj 1 of 7 by |. 


Res. 1-. 


11 Multiph 21 by 14, and mdliply the product by ^\\ 


of 1 of |. 


Res. |. 


DIVISION OF VULGAR FRACTIONS. 


Prepare the given fractions, if iiecessarj 


, then invert- 


the divisor, and proceed as in Miilti plication 




1 Divide J by J. 


ii«. i|. 


8X4=32 




7X9—63 




3 Divide - by |, 


He>. ,. 
Res. l|j. 


3 Divide jl by |. 


1 4 Divide ^ by 4tV 


Re.. .,■ . 


5 Divide 3^ by 9^-. 


E.J;. 


6 Divide i by 4. 


R... A. 


7 Divide 4 by J. 


Ees. 4 . 


8 Divide ^ of § by a of |. 


Re.. ». 


9 Divide ^ of 19 by § of |. 


Res. 7^. 


10 Divide 4| by f of 4. 


Res. 25L. 


11 Divide 1 of ^bySof 7|. 
13 Divide 52051. by i of 91. 


Res. ^l-.. 


Res. 71i. 
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PROPORTION IK VULGAR FRACTIONS. 

Stale the question, (aa in page 89) reduce each terra 
to its simplest form, invert the first term or terms, and 
proceed as in MuItipU cation of Vulgar Fractions. 

EXERCISES. 

I If I yd. cost f j; what will | yd. cost? Ans. 50c 
yd. yd. D. 

i ■■ r '■ ■ h Then |X|X4=TVir==9¥=50 e's. 

3 If t bu.co8t$J; what will J bu. cost? Ans. $2,80. 
M. bu. D. 
i- : ^ : : |. Then ^X ^Xi-=V/^S2||=t3,80. 

3 If A owned J of a toll-bridge, and sold | of liis 
share for SI684; what is the whole value? Ans. gl520. 

I of I : ^ : : "I": thai is, ^% : 'r ; : "T- Then 
VXi-X'|"='3|"°=»1520. 

4 If I barter 6| cwt. of sugar at 6| cis. per !b., for 
indigo at $4^*^ per lb. ; how much indigo must I re- 
ceive? Ans. 101b. 5 oz. 3i dr.-f 

D. ds. Clot. cis. ds. lb. 

4^3 : 8| : : o,^; thatis "f^" : V — ^"f^- 'I'hea 

16 4 s^iTrXV^'V'^^VTTro^^lOlb. 

— ~ — S oz. 3 dr. IHj- 

'5 If th'e cent roll weighs 6t oz., when wheat is 6S| 
cents per bu. ; what is Uie cost of wlieat per bu. when 
it weighs 4J oz? Ans. Sl,03i. 

4i,; 6^ : ; 681; then " K V >C°|-*=^'x«''=^103^ 



6 How many men will reap 41tf acres in ISj d 
f 5 men reap 53^^ in 61 days? Ans. 

^^ ■ j''^^ : : 5; thafis'l' ' '%' ■ : I. Then 

da. da. "f : y 

12^ : ^\ 5lTX/iX = V'XVXT=W5V=30. 

Note. — In muilipljing, omit the numbers that im ^ botli llje 
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DECIMAL FRACTIONS. 

A decimal fraction is a fraction whose denomiiialOF is 
I, with as many cyphers annexed as there are figures in 
the numerator, and is usually expressed by writing the 
numerator only with a point prefixed to it; tlius t\, yVu 
J-, are decimal fractions, and are expressed by .5, 
.Y5, .625. 

A mixed number, consisting of a whole number and 
a decimal, as 25y*j, is written 5ius, 25.5. 

As in numeration of whole numbers the values of the 
figures increase in a tenfold proportion, from the right 
hand to the letl; so in decimals, their values decrease in 
the same pi-oportion, from the left hand to llie right, 
which is exemplified in the following 



111111111 111111111 

Whole numbers. Decimals. 

Note. — Cyphers annexed to Decimals, neither in- 
crease nqr decrease their value; thus, .5, ,50, .500, be- 
'•*§ TH tVii t'oVo! ^^^ "f ^^^ same value: but cyphers 
preiixed to decimals, decrease them in a tenfold propor- 
" "' "" , Tffffirjai'eofdif- 
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150 DECBtAL FBACTIOJJS. 

AUDITION OF DECIMALS. 

Place the given, numbers according to their values, 
viz. units under units, tenths under tenths, &c.,and add 
as in addition of whole numbers; observing to sot the 
point ill the sum exactly under those of the given num- 

.12 2.10 '.14 ' .1 .15 



2.10 


.14 


.1 


3.45 


.24 


4.12 


40.02 


.132 


15.4 


35.4 


.36 


76.36 


36.1 


.141 


120.10 


35.33 


.567 


425.04 



1.554 242.45 

6 Add .5, .75, .185, 499, and .750 together. 

7 Add .15, 120.5, 650.17, 940.113, and 72^.2500 
together. 

8 Add 420., 372.45, .370, 965.02, and 1.1756 to- 
gether. 



SUBTUACTION OF DECIMALS. 

auLE. 

Place the numbers as in addition, with the less under 

the greater, and subtract as in whole numbers; setting 

the point in the remainder under those in the given 

numbers. 

EXAMPLES. 

.4563 56.12 .4314 5672.1 32.456 

.31B 1.243 .312 S21.12 l.F" 



.1402 54.878 

6 From 100.17 take 1.140. 

7 From 146.265 take 45.3378. 

8 From 45C0. take .730. 
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MULTIPLICATION OF DECIMALS. 

liUtE. 

Multiply as in whole niiniLcrs, and from the right 
hand of the product, separate as many figures for deci- 
I mala, as there are decimal figures in both the factors. 

EXAMPLES. 

1 Multiply .613 by 4.12 2 Multiply 1.007 by .041. 
.612 1.007 

4.12 .041 



1224 


1007 


613 


4028 


2448 






.041387 


2.52144 




3 Multiply 37.9 by 46.5 


Product 1762.35 


4 36.5 by 7.27 


205.355 


5 29.831 by .952 


29.399112 


6 3.92 by 196. 


768.32 


7 .285 by .003 


.000855 


8 4.001 by .004 


.016004 


9 .00071 by .121 


.00008591 



DIVISION OF DECIMALS. 



Divide as in whole numbers, and from the right hand 
of the quotient, separate as many figures for decimals 
as tlie decimal figures of the dividend exceed those of 
the divisor. If there are not so many figures as the 
rule requures, supply the defect by prefixing cyphers. 
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I0«.. 


1 Divide .863872 hj .02 2 
.92).863972(.9391 572. 


Dii-ide 4.13 by 572.4. 
1)4. 130000(. 00721+ 
40068 


359 
270 


12320 

11448 


837 
828 


8720 
5724 


92 
92 


3996 


3 Divide 19.25 by 38.5 

4 234.79525 by «4.25 

5 1.0012 by .075 

6 .1606 by .44 

7 .1606 by 4.4 

8 .1606 by 44. 

9 9. by .9 

10 .9 by 9. 

11 186.9 by 7.476 


Quotient .5 

3.053 

13.34+ 

.365 

.0365 

.00365 

10. 

.1 

25. 


Note 1. When a whole numb 
greater whole number, cyphers 
dividend, as decimal figures. 


r is to be divided by a 
must be affixed to the 


12 Divide 3 by 4 

13 275 by 3842 

14 210 by 240 


Quotient .75 

.071577+ 
.875 


Note 3. When any whole number is divided by ano- 
tlier, if there be a remainder, cyphers may be affixed to 
the dividend, and the quotient continued. 


15 Divide 382 by 25 

16 13689 by 75 

17 315 hy 124 


Quotient 15.28 
182.52 
2.5403+ 
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DECIKAL rKACTIONS. 

REDUCTION OF DECIMALS. 

Case 1. 

To reduce a vulgar fraction to a decimal. 



Place cyphers to the right oC tlie niimemtor, until you 
can divide it by the denominator, and continue to divide 
until there is no remainder lefl; or if it be a aumber 
which will never come out wiihout a remainder, until it 
IS carried outfo a convenient niiraber of decimal places. 



1 Reduce ^ to a decimal. 



3 Reduce } to 


a decimal. 


Ans. .875. 


3 Reduce H t 


a decimal. 


Ans. .70833.- - 


4 Reduce #,Vj 


to a decimal. 


Ans. .1763.-. 


5 Reduce Hi 


to ft decimal. 


Ans. .4560.-1- 



Case 2. 

To reduce any given sum or guantity to the decimal of 
any higher given denomination. 

Reduce the given sum or quantity to the lowest de- 
QuminatJon mentioned in it. 

Reduce one of that denomination of which you wish 
to make it a decimal, to the same denomination with the 

Divide the given quantity so reduced by one of the 
denomination of which you wish to make it a decimal; 
the quotient will he the decimal required. 
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BECniAL FRACTIONS. 



;o fhe decimal of a pound. 
240)42.000(.175 decimds. Ans. 







1200 






1200 


2 Reduce 


2E. 4P. to 


llie decimal of aa ax^re. 

Answer, .525. 


3 Reduce 


•2 qr. 3 nails to the decimal of a yard. 






Acs. .625. 




;o die decimal of an hour. 






Ans. .08333. 


5 Reduce 


10 grain 


to the decimal of an ounce, 


othecaries 


weiffht. 


Ans. .02083.+ 


6 Reduce 3 quarts 


pint to the decimal of a hogs- 


ad. 




Ans. .00992.-f 



To redime a decimal fractitm to its proper ■ctilue. 

Multiply the given fraction continually by the denom- 
ination next lower than that of which it is a decimal, for 
the proper value. 



5.000 
3 \Miat is the value of .1361 of a £.? Ans.2s. 8id. 
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3 Whatisthe vaiueof.235of aday? 

Ans. 5 hours, 38 min. 24 sec. 

4 What is Ihc value of .42 of a gallon? 

Ana. 1 quart, 1.36 pt. 

5 Whati8thevalueof.253ofasliil!mg? Ans.S.OSGd. 
G What is the value of .436 of a yaid? 

Ans. 1 qr. 2.970 na. 
7 What is the value of .9 of an acre? 

Ans. 3R. 34P. 



PROPORTION JJM DECIMALS. 



ate the question as the rule of three, in whole b 
bers, only observe, when you multiply and divide, to 
place the decimal poinis according to the rules of multi- 
plication and division of decimals. 

EXAMPtES. 

1 If 4.2Ibof coffee costSs. 2,3J,, what cost C39.251b.? 
Ih. Ih. s. d. £ s. d. 

4.2 : 639,25 : ; 8 3.3 : 62 6 9.49 Ans. 

2 When 1.4 yard cost 13s. what will 15 yards come 
to at the same price? Ans. £6 19s. 3d. 1.71 qr. 

3 If I sell 1 qr. of cloth for 3 dollars 34.5 cecia, what 
is it per yard? Ans. $9 38 eta. 

4 A merchant sold 10.5 cwt. of sugar, for 108.30 dol- 
lars, for which he paid 84 dollars 39,13 cents; what did 
he gain per cwt. by the sale? Ans. $2 27 cts. 7m.-^ 

5 How many pieces of cloth, at 20.8 dollars per 
piece, are equal in value to 240 pieces, at 12.6 dollars 
per piece? AnS. 145.38-j- pieces. 

6 If, when the price of wheat is 74.6 cents per bosh- 
el, the penny roll weighs 5.2 oz., what should it be per 
bushel when the penny roll weighs 3.5 oz.? 

Ana. $1 lOcta. Sm.+ 

Qi/istion. 

How do you perform operations in tlie rule of three 
in decimals? 
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COMPOUND PROPORTION, IN DECIMALS. 

Questions in this rule are wrought as in whole num- 
bei'S) placing the points agreeably to former directions. 



1 If 3 men receive 8,9£ for 19.5 days kbor, how 
much must 30 men have for 100.25 days? 

Ans.,305£. Os. 8.2(1. 
^jA m5;i.25daysi - ^D^. , 305^;. Os. 8.2d. 

2 If 2 persons receive 4.625s. for 1 clay's labor, how 
much should 4 persons have for 10.5 days? 

Ads,4.£. 17s. lid. 

3 If the interest of 76.5£ for 9.5 months, be 15.34£. 
what sum will gain 6£ in 12,75 months ? 

Aqs. 32£ 8s. 9Jd. 

4 How many men will reap 417.6 acres in 12 days, 
if 5 men reap 52.2 acres in 6 days? Ans. 20 men. 

5 If a cellar 22.8 feet long, 17.3 feet wide, and 10.35 
feet deep, be dug in 2,5 days, by 6 men, working 12.3 
hours a day, how many days of 8.8 hours, should 9 men 
take to dig another, meafiuring 45 feet long, 34.0 wide, 
and 13.3 deep? Ans. 12 days. 



MENSURATION. 

Meksueation is employed in measuring masons' and 
carpenters' work, plastering, painting and paving; also, 
for measuring timber in all its forms, and for estimating 
quantity in length, supcrfices, and solids, whenever 
yards, feet, inches, &c., are employed. 

The denominations are, foot, inch, second, third, and 

13 Founhs-' one 1 Third'" 
12 Thirds one 1 Second" 
12 Seconds one 1 Inch. I. 
12 Inches one 1 Foot. FL 
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Ft. I. " Ft. I. " Ft. I. " '" "■ 

25 6 3 72 4 6 17 9 S 3 11 

14 2 9 34 3 2 18 1! 10 8 9 

35 11 10 M 8 22 11 5 4 9 

45 10 11 26 3 a 14 10 11 10 8 

6 19 4 12 4 10 

490 14 00 10 2840 



4 9 



4 Four flooi'S in a certain building contain each 1084 
feet, 9in. 8"; how many feet are there in all? 

Ana. 4339ft. 2 in. 8". 

5 There ore six tnaJiogany boards, the first measures 
27 ft. 3in., the second 25 ft. llin., the third, S3ft. lOin., 
the fourth 20ft. 9in., tie fifth 20ft. 6in., and the sixth 18 
feet 5 in.; how many feet do they contain? 

Ans. 136ft. 8in. 

SUBTRACTION. 
Proceed as in Compound Subtraction. 



100 10 8 10 11 



4 If 19ft. lOin. be cut from a board which contains 
41ft. 7in. how much will bo left? Ans. 2m. 9in. 

5 Bought a raft of boards containing 59621ft. 8in._ 
which are since sold 3 parcels, each 14905ft. 5in. ; how 
many feet remain? Ans. 14905ft. 6in- 



Ft. I. " 

75 9 
14 6 11 


Ft. 
84 

72 


I. " 

6 4 
9 8 


61 2 10 
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158 MENSDKATION, 

MULTIPLICATION. 
Case 1, 
I Wlien the feet of the multiplier do not exceed 12. 

Set the feet of the multiplier under the lowest denom- 
ination of the multiplicand, as in the following example ; 
then roultiply as in Compound Multiplication, by each 
denommation of tlie multiplier separately, observing to 
place the right h^id figure, or number, of each product, 
under that denomination of the multiplier by which it is 
produced. 

EXAMPLES. 

I Multiply 10 feet inches by 4 feet 6 inches. 

Product 47 feet, 3 in 



Ft. I ■' 



5 
42 


3 

G 


47 


3 


fo" 


41ft. 


5 
42 


3 



47 


3 



A table 10 feet 6 inches long, 
and 1 foot wide, will make 10 feet 
6 inches, or 104 feet, square «ieaa' 
ure. 

And 4 feet 6 inches, or 4i fefct 
wide, will make 4J limes lOi, or 
474 feet, or 47 feet 3 inches. 



Note 1. — If there are no feet in the multiplier, sup- 
ply their place with a cypher; and in like manner sup- 
ply the place of any other denomination between the 
highest and lowest. 
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BIEKSUKATION. 



10ft. Gin. o 


r lOi feel long. 


i 










1 












1 












1 1 












1 1 











4 times lOj make 42ft. 
and itimolOl make 5i ft. 
Added, mske 47 i. 



Ft. I. " Ft. I. Ft. I. " 

9 Multiply 9 7 by 3 6 Res. 33 6 6 

3 3 n by 9 5 36 10 7 

4 869 by 738 63 67 

5 28 10 6 by 3 2 4 92 2 10 

Case 2. 
When the feet of the multiplier exceed 12. 

Multiply by the feet of the multiplier as in Compound 
Multiplication, and take pails for the inches, &c. 



1 Multiply 112ft. Sin. 5" by 42ft. 4in. 6" 
Ft. I. " 
ns 3 5 



673 


8 


6 

7 






4715 


11 


6 


»v 


37 


.5 


1 


N 




4 


8 


1 


8 


6 



4758 9 4 

Fl. I. " Ft. I. •• Ft. J. " < 

2 Multiply 76 7 by 19 10 Eos. 1518 10. 10 

3 127 6 by 184 8 23545 

4 71 2 G by 81 1 8 5777 9 2 



HoslaO^y Google 



160 



J A. cerfain board is 38ft. lOJn. 6" loag, and 3ft. 3 io. 
4" wide; howmauy square feet does it coDlain? 

Ans. 92ft. 2in. 10" 6'"- ' 

3 If a board be 23ft. Sin. long, and 3ft. 6in. wide,| 

how many square feet does it contain? i 

Ans. 81ft. 4in.6\ 

3 A certain partition is 82ft. 6in. by 13ft. 3in.; Iiow 
many square feet does it contain? Ans. 1093ft. lin. 6". 

4 If a floor be 79£l. Sin. by 3aft. llin., how many | 
square feet are therein? Ans. 3100ft. 4in, 4". ' 

Note. — Divide the square feet by 9, and the quotient 
will be square yards. 

5 If ft ceiling be 59ft. 9in. long, and 24ft. 6in. broad, 
how many square yards does it contain? 

Ans. 162yd. 5ft.+ 



Ft. 

59 



9)1463 10 6 



ie2yd. 5 ft. 

6 How many yai-ds are contained ia n. pavement 58 
feet 9 inches long, and 18 feet 4 inches wide? 

Ana. 115yd. 5ft Sin. 

7 How many yards in a ceiling 92ft. 4m. long, 22ft. 
8b. wide? Ans. 232yd. 4ft. 10in.-|- 

8 How many squares in a floor 37ft. 6in. long, and 
21ft. 9iu. wide? Ans, 8 squares, 15 feet.4- 

A square is 10 feet long and 10 feet wide, or 10() 
square feet. It is used in estimating flooring, roofing; 
weather-boarding, &e. 

9 How many squares of weather-boarding on the 
side of a house 43 feet 6 in. long, and 18ft. Sin. high? 

Ans. 8 squares, 12ft. 
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10 How many squares in a roof SOft, 4in. long, 15ii. 
9in. wide? Ana. 5 sq. 72ft.-|- 

NoTE 2.~-To ■maswe a triangle. Multiply the base 
by one haif the perpendicular height, and the product 
will be its superficial content. 

11 Let C, H, and G, represent a triangle, whose 
laso is 40 feet, and perpendicular height 98 feet; how 

many feet does it contain? Ans. 560 fe-* 




■ 40 feet H 40 feet 

feel. 
40 
14 half the perpendicular 

ICO 
40 

560 

12 How many square feet it 
and 38 feet high? 

13 In a triangular pavement 46 feet long, and 24 feet 
at the place of its greatest width, how many yards; and 
how many bricks, allowing 41 to every square yard? 

Ans. 61yd. 3St., and 2514 bricks. 

14 In the gable ends of a house, which is 63 feet long 
and 23 feet high, from the "square of the building" to 
the top, howmany squares? Ans. 6sq. 93in. 

NoTJB 3. — To find ilie circumference of a circle, uAfiK 
&e diameter is given: " 

As 7 are to 22, so is the diameter to tlie circurafer- 
jnce; or the coiitraiy, 
I As 22 are to 7, so is the circumference to tha diam- 

14* 



K 
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16iJ JIBNSUJiATION. 

The diameter of a circle is 11 
feet; what is the circumference! 

As 7 : 32 : : 14 -. 44 
Tlie circumference of a circle 
ie 44ft.; wliat is the diameter? 

Alls. 14. 



Note 4. — To find the superftcial contents of a cii-dc 
Multiply half the circumference by half the diameter 

15 How many square feet in a cii'cle whose tliameier 
is 14 feet, and circumference 44! Ans 154 ft. 

half circumference, 22 

half diameter, 7 



154 feet 
:iroIe whose 
Ans. 2 
halfcir. i 
halfdiam.2i 
-30 



sq.ft. 



As23 : 7;: 16 : 5 



circle whose diameter 
Ans. 346i ft. 

Note 5. — To find iJie superficial contents of a glohe. 
Multiply the circumference by the diameter. 

18 Wliat are the superficial contents of a globe whose 
diameter is 70 feet, and circumference S20 feet? 

Ans. 15400 sq.ft. 

19 How many square fcet of cloth would be re- 
quired to cover a globe, whose diameter is 28 feet, and 
circumference 88? Ans. 2464 ft. 

20 How many yards of canvass would be required to 
make a balloon of a globular form, 20yardsin diameter? 

Ans. 1357 sq. yds. 

Note 6. — To find the solid contents of a cube,*' or of 

a square stkk of timber, or a pile of wood, ^c. 

Multiply the length by the breadth, and that product by 

(he thickness. 






I iiy 6 equal sides, all oiv, 
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31 What 


are the solid contents of a cube whose di- 


anieter is 4 feet? Aiis. 64 feet. j| 




4 feet 
4 




16 
4 




84 


32 What 


is the solid contents of a sticlc of timber 2 


feet thick, 3 feet wide, and 36 feet Ioiik? 1' 




Ans. 216 solid feet 




36 feet 
3 


[ 


108 

2 








216 


23 How 


many solid feet in a block of marble 3 feet 


thick, 7 feet wide, and 13 fflet Jong? Ana. 273 sol. ft. ] 


24 In a 


ube whose diamcicr ia 7 feet, how many solid 


feet? 


Ans. 343 feet. 


25 How 


many solid feet in a pile of wood 28 feet 


long, 8 feet wid'e, and 10 feot high; and how many | 


cords does 


t contain? Ans. 3240 feet; 17 cords 64 ft. 




or, 17J cords. 


26 In a 


cellar 36 feet long, 37 feet wide, and 4i feet 


deepjhow many solid yards? Ans. 162 yards. | 


27 How 


many perches* of stone in a wall 43 feet 


long, 8i feet high, and 2 feet thick? Ans. 28,8 per. 




feet 




34,75)714.00(28,8 


28 Jna 


12 inch brick wall, 52 feet long and SO feel 


high, how 


many bricks, allowinff 21 to every square 


foot of wall f " Ans. ■kSlS. 1 


* A perch 


s 16i feet long, U fl. wide, and 1 faol hijj ;.'^J 


aoUd feet. 
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29 In an 8 inch brick wall, 82 feet long and 16 feet 
high; how many bricks, allowing 14 bricks for every 
square foot of wall? Aos. I93m. 

30 In a 16 inch brick waU, 148 feet long and 42 feet 
high, how many briclts, allowing 28 bricks to the square 
foot? Ans. 174048. 

31 How many bricks in 3 walJa, the first 68 feet long, 
18 feet 6 inches high, 16 inches thick; the second 72 ft, 
6in. long, 19ft. 4in. high, 12in. thick ; the third 43ft. 4in. 
long, 12ft. Sin. high, Sin. thick? Ans. 73343,+ 

NoTE 7. — To find the solid contents of a cylinder.* — 
Find the contents of one end by Note 4, and multiply 
that product by tJie length. 

32 What are the solid contents of a cylinder whose 
diameter is 14 feet, and length 16 feet? Ans. 2464ft. 

half circumference 22 
half diameter 7 



154 

2464 feet 
I What are the contents of a circular well, 7 feet in 
diatneter, and 62 feet deep' Ans. 2387 ft. 

34 What are the solid contents of a tub whose diam- 
eter is 6 feet and height 7 feet? Ana. 198 ft. 

35 How many feet in a circular well, 10 feet diame- 
ter and 20 feet deep T AuB. 157^ feet. 

Note 9.— To find the solid contents of thefnistrum 
\of a cone, To the sum of the squares of the two diame- 
ters, in inches, add their product; multiply this sum by 
one-third of the depth, and this last product by the de -" 
lal .7854. Eu. El. 

The resalt will be the contents in cubic inches, whi 
[redwK- 13 desired. 

* A Cvlinder ia a long round body, whose diameter is ev 



Hosiao^y Google 



The liquid gallon of Ohio contains 231 cubic inches. 
The dry gallon contains 268i cubic inches. 
The bushel, of grain, contains 2I50| cubic inches. 
The bushel, of coal, lime, &c. 3688 cubic inches. 



1 In a circular vessel, whose grealer diameter is 
inches, the less 71, and the depth 34, what ia the contents 
I liquid gallons ; and dso in bushels of grain ? 

. 5659.73+ gallons, 
I 70.86 bushels. 
80X80 = 6400= square of 80. 
71X71=5041— square of 71. 

11441 
80X71=5680= product of 80 and 71. 

17I2i 
^iudeptli = llj-=i of the depth. 

194038 X. 7854=152397.4453 inches. 
Divide by 331 for gallons, and 2150J for bushels. 

3 The greater diameter of a tub is 3S inches, the less 
20.3, and the depth 31 ; what is the conte t ' g 1! ' 
Ans. 03.34+ H n 

3 The top diameter of a tube is 23 i h tl b t 
lorn 40, and the heigjil 60 ; what is its c te I g 1 
Ions, also in bushels of grain i , C201 55+ 1 

^"^-^ 1 64+lu 

4 How many barrels, of 33 gallons each, m a cistern, 
whose greater diameter is 8 feet 6 inches, the less 8 feet, 
and depth 7 feet 9 iuchesT A.ns. 96 barrels 28+gals. 

5 How many bushels of grain iir i bin that is 8 feet 
long, 4 feet wide, and 6 feet high? Ans. !23+bu. 

6 How many bushels of .coal in a boat 60 feet long, 
16 feet wide, and 4^ feet deep 1 Ans 3777+ bushels. 
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■Q MEMSUBATION. I 

Note 9. — To find the solid ccnients of a round stick 
of timber of a taper Jram one end to the other, Find 
the circumference a little nearer tlie larger than the 
smaller ead; from tliis, by iVote 3, find the diameter: 
multiply half the diameter by half the circumference, 
and tJie product by the length.* 



1 What are the solid contents of a round stick of ti 
her 10 feet long, and 3.61 feet circumference? 

Ans, 5.4 feet. 
As 32 : 7 ; ; 3.61 : .83 diameter 

1,305 half circumference 
.415 half diameter 



10 length 

5.415750 

2 How many solid feet in alog40 feet long, which girts 

66 inches? Ans. 90.35ft, 

As 22 : 7 i ; 60 : 21 in diameter 

33x101x40=13860. 144)13860(96.25 

Note 10. — To find the solid contents of a globe. — 
Multiply the cube of the diameter by .5236. 

EXAMPLES. 

1 What are the solid contents of a globe whose diame- 
ter is 14 inches? Ans. 14S6.75iii.+ 

14X14X14=2744. 2744 X- 5236 =1438.7 584. 

2 What are the contents of a balloon of a globular 
■form, 43 feet in diameter? Ans. 38792.4 ft.+ 

3 How many solid miles are contained in the earth, 
globe, which we inhabit? 
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Suppose the diameter to lie7954 miles; then, 7054 X 
7954X7954=503218686664 the cube of the eartli's 
axis, or diameter; then, 

803218686664 X .5336--2634S5304337 

cubick miles. Ans. 
Note. — The solidity of a globe may be found by the 
circumference, thus — Multiply the cube of the circum- 
ference by .016887 — the product will he lie contents. 



INVOLUTION, OR THE RAISING OF 
POWERS. 

The product iirisiog fi-om any number multiplied by 
itself, any number of times, is called its poieei; as fol- 

2x2= 4 the square, or Sd power of 2. 
2X2X2= 8 3d power or cube of 2. 
2X2X2X2=16 4th power of 2. 
The number which denotes a power is called iis index. 

Note. — When any power of a vulgar iraction is re- 
quired, first raise the numerLtor to the required power, 
and then the denominator to the required power, nnd 
place the numerator over the denominator as before: 
^1, .u A-u en 2X2X2X2 ,8 

thus, the 4th power of ^ 8x3X3X3^^^^ 



Questions. 

What is the product, arising from the midtiplication o 
any figure by itself a given number of times, called? 

What is the number which denotes a power, called ? 

How do you proceed to find any required power of i 
vulgar fraction? 
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Table of the first nine Powers. 1 














^ 


















1 




4 


S 


» 


1 


^ 


^ 


g. 


s 


^ 


^ 


1 


^ 


A. 


_|_ 


g 


S 


S 


a 


- 


— 


16 


3a 


e4 


128 


256 


512 


a 










723 


3187 


65GI 


19683 






fi' 


ysi 


HI* 


imc 


16384 


65536 


263144 


* 


'>h 


VX- 


fiWS 


Hiys 


15635 


78125 




1953125 


( 




VM 


f,«)i 


777(> 


46est 


273936 




10077696 


■ 


4S 


M! 


iwn; 


IfifiO- 


urea 


83354J 


5761801 


4035360T 


1 


«< 


SJ! 


4(K)1 


:mt» 


aB31+1 


a09715i 


16777916 


134317728 




81 


729 


6561 


5aiMa 


531441 


47^969 


43046791 


387430489 



1 What 13 the sqiirtre of ^2? 



3 What is the sixth power of 2.8? Ans 4SI.8803O4 

4 Whatislhe third power of.263? Ans. .018191447. 
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EVOLUTION, OR THE EXTRACTING OF 
ROOTS, 

The root of a number, or power, is such a number, aa 
being multiplied into itself a certain number of limefi, 
will produce that power, Thus 2 is the square root of 
4, because 2x2=4; and 4 is tlie cube root of 64, be- 
cause 4x4X4=04, and so on. 



THE SQUARE KOOT. 

The square of a number is the product arising from 
that number multiplied into itself 

Extraction of the square root is the finding of sucba 
number, as being multiplied by itself, will produce the 
number proposed. Or, it is finding the length of one 
side of a square. 

1 Separate the given number into periods of two fig- 
ures, each, beginnmg at the units place. 

2 Find the greatest square contained in the left hand 
period, and set its root on the right of the given number : 
subtract said square from the left hand period, and to the 
remainder bring down Ihe next period for a dividual. 

3 Double the root for a divisor, and fry how often this 
divisor {with the figure used in the trial thereto annexed) 
is contained in the dividual: set the number if limes in 
the root; then, multiply and subtract as in division, and 
bring down the next period to the remainder for a new 
dividual. 

4 Double the ascertained root for a new divisor, and 
proceed as before, till all the periods are brought down. 

Note. — If, when all the periods we biought down, there he a le- 
mainder, annex cyphers to Ihs given number, for decinmls, and pro- 
ceed till the root is ohlained with a sufficient degree of exactnesa. 

Observe that the decimal periods are to be pointed off from the de. 
cimal point toward the right hand: and that there must be as many 
whole nuoiber figures in the root, as there are periods of whole ni 
beM,and as many decunal figures as there are neriods of Secima 
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Square the root, adding m the remainder, (if any,) 
and the result will equal the given number. 

EJJkKl'hiS. 

1 What is the square root of 5499025? 
5,49,90,25(2345 Ans. 



4fiS5)23425 54^9025 Proof. 

23425 
3 What is tbe square root of 106929! Ans. 327. 

3 What is the square root of 451584? Ans. 672. 

4 What is the squareroot of 3637S96I? Ans. 6031. 

5 What is the square root of 7596796! 

Ans. 2756.228+ 

6 Whatisthesquare]'ootof3271.4007! 

Ans. 57.19-f 

7 What is the equDj-erootof 4.372594? 

Ans. 2.091+ 

8 What is the square root of 10.4976 ? Ans. 3.24 . 

9 What is the square root of .00032754 i 

Ans. .01809+ 

10 What is the square root of 10! Ans.5.16224 

To extract the Square Roht of .a VtAgar Fmctim. 

Reduce the fraction to its lowest terms, tJien extract 
iho square root of the numerator for a new numerator, 
and the square root of the denominator for a new d 
minatcv. 

Note. — If the fraction be a surd, that is, one whose 
root can never be exactly found, reduce it to a decimal, 
and extract the root therefrom. 
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TnU SaTJARE ROOT. 
EXAMPLES. 

I What ia the square root of ^^^? Ans, Z, 

3 ^Vhat is the square root of U^i Ana. |. 

3 ^Vhalis the square root of |j|? Ans. .93309-]- 

To extract the Square Root of a Mixed Numjier, 

Reduce the mixed number to an improper fraction, 
and proceed as in the foregoing examples: or, 

Reduce the fractional part to a decimal, annex it tc 
the whole number, and extract the square root there' 
from. 

ESAMPLBS, 

1 What is the square root of 37|^? Ans. 6i. 

2 What is !he square root of 27-,-°^ ? Ans. 5^. 

3 What is the square root of 85i-i( Ana. 9.274- 



1 The square of a certain number is 105625: what 
ia ihat number? Ans. 335. 

2 A certain square pavement contains 20736 square 
stonesj ali of the same size; what number is contained 
in one of its sides? ■ Ans. 144. 

3 If 484 trees be planted fit an equal distance from 
each, ether, so as to ibrm a square orchard, how many 
will bo in a row each way? Ana. 22. 

4 A certain number of men gave 30s. Id. for a chari- 
table purpose; each man gave as many pence . 
were men: how many men were there? 

5 The wall of a certain fortress is 17 feet high, 
which ia suiTounded by a ditch 20 feet in breadth; how 
long must a iadder be to reach froi 
ditch to the top Sf the wall ? 

Note, — ^The square of the 
longest side of a fight angled 
triangle is equal to the sum of 
the squares of the other two 
sides; and consequently, the 

differenceofthe squareof the ,. ^ 

longest, and either of the other, Dilch. 

is lh.e square of the remaining o 
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6 A certain castle which ia 45 yards high, 
ded by aditchflO yai'ds broad ; what length must a ladder 
be to reach fi-om the outside of the ditch to the top of the 
castle 1 Ans. 75 yards, 

7 A line 27 yards long, will exactly reach from the 
top of a fort to the opposite bank of a river, which is 
known to be 23 yards broad; what is the height of the 
fort? Ans. 14.143+yards. 

8 SuppoBo a ladder 40 feet long be so planted as to 
reach a window 33 feet from the gi'ound, on one side of 
the atreet,and without moving it at the foot, will reach a 
window on the other side21feethighjwhat is the breadth 
of the street? Ans. 56.04-j-fcct. 

9 Two ships depart from the same port; one of them 
sails due west 50 leagues, theother due south 84 leagues; 
how far are tliey asunder?? 

Ans. 97.75-j- Or, 97|+leagues, 



Questions. 

What is a square? A square; is a surface whose 
engthand breadth are equal, and whoso angles (or cor- 
lers) are right angles, (or square.) 

What is its square root? The square root is the 
length of the side of a square. 

If the square he sixteen, v/hat is the root? 

Why is the root four? 

If the i-oot be tJtree, what is the sciuAnE? 

Whatjs the squareroot of twenty-five? 

What is tho square of five? 

What is the square root of thirty-six? 

What is the square of sis? 

How do you point off a number whose square root is 
to be extracted? 

What is the next step? What do you subtract from 
the period? Whatdo you annex to the remainder? 
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THE SaUAKE BOOT. nd 

Illustration of the Rule for extracting ike Square Root. 
The reason for pointing off ^e given numbeT into 
periods of two figures each, is, that the pi-oduct of any 
whole number contains just aa many figures aa are in 
both the multiplier and the multiplicand, or but one less; 
<wnsequeatly, ihe square contains just double as many 



Suppose ihe figure ABCD 



120 


9 


II 
1600 

I 


120 



th 


left hand 


period. 






t wiU Eta 




B place 


in 


he loot, i 


^& 


nd Ihe 




arDOflhl 






rom 11 






ate ABCD, or 


1849, 


Jea 


ves 349. 








Nnw rio, 


ble GH 




w' 




for a 






«ti.gthe 


cypher 





GHm 

AEHG 
HFCI 
BBFH 

JlBCD 





of the oblong AEHG, or 


1600 


HFCr. But Uie square is 




impeifecl without EBFH; 








divisor. Now mulllply this 




peifecl divisor by Ihs last 




figure of iha root, to get the 








figures, tmd the small square 




which comprises the great 




square ABCD. 
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How do you find the divisor J 
Why do you place the new quotient ligure in the units 
place of the divisor? 

How do you prove the square rootT 



THE CUBE ROOT. 

The cube of a Qambcr is (he product of that number 
multiphed into its square? 

Extraction of the cube root is finding such a number 
as, being mtiltipHed into its square, will produce the 
number whose cube root is extracted. 



Separate the given number into periods of three fig- 

es each, beginning at the units place. Find lite great- 

t cube in the left hand period, and set its root in the 
quotient; subtract said cube from the period, and to the 
remainder bring down the next period for a dividual. 

Square the root, and multiply the square by three 

■ndred for a divisor. 

See how often the divisor is contained in the dividual, 
and place tile result in the quotient. 

Multiply the divisor by the last found quotient figure ; 
square the last found figure — multiply the square by the 
preceding figure or figures of iJie quotient, and this pro- 
duct by ikirty; <md cube the last figure. Add these 
three products together, and subtract their amount from 
the dividual, 

To the remainder add the next period, and proceed as 
before, until the periods are all brought down. 

When a remainder occurs, annex periods of cyphers 

obtain decimals, which may be carried to any conve- 
nient number. 

Note 1. — The cube root of a vulgar fraction ia found 
by reducing it to its lowest terms, and extracting the root 
of the numerator for a numerator, and of the denomina- 
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for a denominator. If it be a surd,* ex 
of its equivaJect decimal. 

ESAMPUtS. 

1 What is the cube root of 99352847? 
99,252,847(463 
4X4X4=64 

4X4X300=4800 I 35952 

Div. 4800X6= J 28800 

0X6X4X30=- 4320 

0X6X6= 316 



46x46x300=6348001 1016847 

Div. 634800x3=1904400 
3X3X46X30= 12420 
3x3x3= 27 



Subtrahend 191GS47 Proof 



2 What if 

3 What is 

4 What ia 

5 What is 



When deci 



: the cube root of 84604519? Ans. 41 
; the cube root of 259694072? Ans. 6: 
tJxG cubo root of 32481759? Ans. 319. 
i the cube root of 5735339? Ans. 179. 

6 What ia the cube root of 48228544? Ans. 364. 

7 Wiiatis the cuberootof 673373097125? Ans. 87C5. 

8 What is the cube root of 7532641? Ans. 198.024- 

9 What is the cube root of 5382674. Ana. 175.2+ 

10 What is the cube root of 15926.972504? 
Ans. 25.16+ 

lis occur, point the periods both ways, beginning at the 
rndif tho last peiiod of the decimal be jiotcomplete, 
: cypheis. 
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THE CUBE BOOT. 



1 What is the cube root of 5%Yff- Ans. 

2 What is the cube root of |f J? Am 

3 What ia the cube roi^ of |m J ? Aoa 

4 What is the cube root of 12|f I Ana. 3| 



5 Whatis the cube rootof 31,Yj? Ans. 3i. 

G What is the cube root of 7^! Aus. 1.93-f 

7 What is the cube root of Q^t Ana. 2.092-|- 

APPUCATION. 

1 Tbe cube of a ceitaia number is 103823; what if 
(liat number? Ans. 47 

2 The cube of a certain number is 172S; what num- 
ber is it? Ans. 12. 

4 There ie a cistern or vat of a cubical form, which 
coniaina 1331 cubical feet: what are the length, breadth 
and deptii of it* Ans. each 11 feet, 

4 A certain Stone of a cubical form contains 474552 
solid inches; what is the superficial conient of one of its 
sides? Ana. 6084 inches. 



QiresHons. 

What is a cube? A cube is a solid body contained by 
six equal square sides. 

What is the cii&c root? Jt is the length of one aide 
of a cube. 

"What is the square of the cube root? It is Ihe su- 
perficial contents of one side of a cube. 

How do you point off a number whose cw&e root is to 
be e.xtracted? 

What is the first figure of the root? It is the i-oot of 
the greatest cube in the first period. 

When you subtract the cube from the first period, 
what do you do? 

How do you find the divisor? 

What is the first step towards finding the subtrahend ? 
What is the second? What is the third? 

When a remainder occurs, how do you proceed? 

How do you prove the cube root? 
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niugia'atton of the Rule for extracting the Cube Root. 

The reasoH for pointing ofi' the number into periods 
o{ three figures each, is similar (o the one given in the 
Lre Root; for the number of figures in any cube will 
r exceed throe times Ihe figures in the root, and 
never be more than two figures less, 

OPKBATiON. 

13,625 I 25 In i-i3 '"""^'^ li^ea™ 
2v2v2= 8 lwopeiiids:ot course Itere 



2X2X300=1200 | 7625 

8000 

5X5X2X30= 1500 

5X5X5= 125 




'^The i^nafest cube m the 
left hand period (15) ii 8, 
the root of which is 3;" 
Uieiefoie, 'i is Ihe fust figure 
of the rool, and as wc shall 
have anolhet figure in tlie 
toot, the 3 atands for 3 teus, 
oraO. Buc the cube mot is 
Ihe length of one of Ihe sides 
of the cube, whose length, 
breadth and tliiekneBs are 
equal; then the cube whose 
tool is aO, contains 20X30 
X30=800l). 

^'■Subtract tJis cubs thiis 
found (_S)from said period, 
and to the remaiimr bring 



subtiact tl 






e 80U0 isam 
whole given number (156 
and 7635 will remain. T 
SOOO feet ave disposed ol 
■he cube. Fig. 1. SOft Jong, 
80 ft wide, and aOfl. nigh. 

The cube is to b« enlarged 
by the addition of 7635 feel 
which remain. In doing 
enlarged on three sides, to make it longer, 
and wufcr, and higher, to maintam the complete cuWc form. 

The nem step is, to find a dmsot; and this must be the number ol 
square feet contained in the three sides to which the addition mast be 
made. 

Hence v/B^hmiUipl^ Vie square of ike quoHentJigwre by 300." 
That is, 3 X2 X 300=1300 : or 30 X 30 X *=1 300 feet, which la tlif 
Bupaificiai content of the tiirae sides, A, B, and C. 
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Fig a 



This "dwisoT (laOO) ii 
eonlained in the lum'rfuaZ" 
(7635) 5 timas : then 6 is the 
second quotient ligute ; 
is^ thfl adcJition io cache 
three sides is 5 feet thick ; if 
1900 ftei cover the Ibres 
E;itles one foot thick, 5 feet 
thick n-ill require 5 times ; 
maiiyi that is laOOVS^ 

eoou. 

But when the additim 
.e madetothBthreesquares 



then 



ency 



B additii 



■hich 




S0X36X'SX^>= <*oo 

5X5X20X3= I50O 

5X5X5= las 



must be supplied before the 
cube will be complete. These 
deficiencies will be three, a 
may be. seen at NWN ii 
Fig. 2; thcrefiirB it is thiT 
we ^hiiiillipls/ ike emiare of 
the last J^webji Vie pyece- 
diTig figure, and by 30," 
(thatis,5X5><aX300<" 
5X5X20X3==1500which 

upp y th three deficieneio: 

d hese defideneie 

h d fi ency, where they 

L J cidie the Imtfig- 
h s done to £il the 

liiling up tbe other ( 

es. This comei 

nu ed by he thiee portions 

app ed llU the former va 

3, wh eh were 5 feet in 



4 reptesenla this deficaen 
(cos) supplied, and the cu 
comylete. 
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Tile illustiadon is much beller made by nicana of 8 bioilta ^of liie 
"" 'ng deBCription: One cube of aljout 3 iiidms diometer; three 
eacb 3 inches square, i indi tliick ; diree pieces cadiiinchl 
, 3 inches iong; and one cube i inch. A set of tliese should 
to the apparatuB of every Fiofessional Toachar. 

A GENERAL RULE FOR. EXTRACTING THE 
ROOTS OF ALL POWERS. 

1 Point the given number into periods, agreeably to 
iLe required root. 

2 Find the first figure of the root by the table of pow- 
irs, or by tiialj subtract its power from the left hand 
period, and to the remainder bring down tjie first figure 
"n the next period for a dividend. 

3 Involve the root to the next inferior power to that 
which is given, and multiply it by the number denoting 
the given power, for a divisor; by which find a second 
figure of the root. 

4 Involve the whole ascertained root to the given 
power, and subtract it from the first and second periods. 
Bring down tlio first figure of the nest period to the re- 

I mainder^ for a new dividend ; to which, find ri new divl- 
lor, as before; and so proceed. 

Note.~Tbe roots of the 4tii, 6th, 8th, Slh, 'and 12th 
powers, may be obtained more readily thus ; 

For the 4th roof taJre the square root of the square' 
root. 

For the 6th, take the square root of the cube root. 

For the 8th, take the square root of fhe 4liiroot, 

For the 9th, take the cube rootoftlie cube root. 

For the 12th, take the cube root of the 4th root. 

1 WhatistheSthrootof916132833? 
9161,33332(63 Ans. 
7776 6X6X6X6X6=7776 

0X0X6X0X5=0480 div, 

6460)13853 
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180 ABITHMETICAL PROGRESSION. 

3 What is Iho fourth root of U0283207936 ? Ans. 612. 

3 What is the sixth root of 78^757789696 ? Ana. 9fl. 

4 What is the seventh root of 104754273881? Ans. 41. 

5 What is the ninth root of 1353605460594688 ? 

Ans. 4B. 



ARITHMETICAL PROGRESSION. 
ERiEs of numbera, increasing or decreasing by a 
difference, is called an Arithmetical Progies- 

Thus 3, 5, 7, 9, 11, 13, 15, &c., is an ascending se- 
ies, whose common difference is 2. 
And 16, 13, 10, 7, 4, I, is a descending series, whose 



The three most important properties of an arithmeti- 
al series are the following 

I. The sum of the two extiemes is equal to tiLice 
lean, or to the sum of any two terma equidistant from 

In lliB above series 3-|-15== tuice 9, which is 
lean or middle term ; and 5+13 which aie equidistant 
from, the mean. 

II. The difference of the e\tieme«, is equal to the 
common difference multiplied by the number of terms, 

In the above, the number ot leims 7 — 1^6, the 
the common difference 2X6=12, which la equal 1 
15 — 3. Or the number of teims m the othei seri( 
6—1=5; then 5X3=15, which is equal to 16 — 1. 

III. The sum of all the terms is equal to the product 
of the mean, or of half the sum of the extremes, multi- 
plied by the number of terms. 

As above, the raean is 9 ; which, multiplied by 7, the 
number of terms, gives 63=15+13+11+9+7+5+3. 

Or, 15+3=18j half of which is 9. Then, 9X7 
=63, aa before. 
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ARITHMETICAL PR0CIRB6SION. 181 

And 16+1=17; half of which is 8i. This multi- 
liplied by 6, the number of terras, =51=16+13-|-10 
+7+4+1. 

Note 1. — To find the ?asi (ei-wi, multiply the common 
diiFerence by the number of terjna, less one, and add the 
product to the first term in an ioRreasing series ; or, sub- 
tract the product ftom the first terra in a decreasing 

EXAMPLES. 

1 If the first term is 3, the common differeucc 2, and 
the number of terms 7, what is the last term 1 

■7 — 1=6; the 3X6+3=15. the last term. 
3 The firsJ term being 16, the common difference 
and tlie number of terms 6, what is the last term 1 

-1=5; then3X5=15. Then 16— 15=1, the last 

3 Wliat is (be last (ei-m in a series, whose first tei 
5, (he common dilTerence 4, and the number of terr 
I? Ans. 101. 

4 Suppose, in the above, the first terra is 3 ; what 
the last lerm? Ans. 99. 

5 A man bought 60 yards of calico at 6 cents for the 
first yard, 9 for the second, 13 for the third, fee; what 
did he pay for the last? Ans. Sfl.53. 

Note 2. — To find the mean term,, talte half the ai 
of the extremes. 



1 The first term is 3, and the last 15; what is the arith- 
metical mean 1 Ans. 9. 

3+15=18 ; the 18-^-2=9, the mean term. 

3 The weight of 5 packages of goods is, severally, 
ISO, 150, 120, 90, 60 pounds ; what is the mean 
average weight? Ans. 120Iba, 

Note Z.—Tofind the sum of all the terms, multiply 
the mean term by the number of terms ; or, the i 
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83 AaiTHMBTICAL PROOBESSION. 

fy tlie s\un of the two extremes, and talte half the p(0- 
luct. 

KXAMPtEB. 

1 The mean term is 11, and the number of terms 9; 
what is the sum of the series ? Ans. 99. 

3 Tha lirst term is 5, the last 33, aiid the iiiimher of 
terms 10 ; what is the sum of the seneg ? Ans. 185. 



4 What debt can be discharged in one year, Ijy iv 
ly payments in arithmetical progression, the first being 
$12, and the last, or fifty-second, payment ffiI336 ? 

Ans. 33448. 

Note 4. — To find the common difference, divide the 
iiiference of the extremes by the number of terms, ' 



I The ages of 8 boys form an aritlimetjcal serii 
he youngest is 4 years old and the oldest is 18 ; what 
Q difference? Ans. 2, 



2 A debt can be discharged in one year, by weekly 
payments in arithmetical progression — the first is 9'~ 
and the last $1336 ; what is the common difference ? 
Ans. £34, 

Note 5. — To find the number- of terms, divide i 
diiference of the extremes by the common diflcrence, s 
add I to the quotient. 



1 In a series, whose extremes are 4 and 1000, and the 
common difference 13, what is the number of terms 
Ans. 8 

3 If a man, on a journey, travels 18 miles the first 
I day, increasing the distance 3 miles each day, and on t" 
last day goes 4-8 miles, how many days did he travel? 
Ana. 16. 
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1 34 persons beslowed charily to a beggar — llie first 
ve him 13 cents, the second 18, &c,, in an arithmeti- 

c^ series ; what sum did he receive I Ans. $19.44. 

2 Suppose 100 apples were placed in a right iiiie, 3 
yards apart, and a basket 2 yards from the fi.rst ; how 
far would a boy travel to gather them up singly, and re- 
turn wjtii each separately to the basket? 

Ans, 30300 yards. 

3 In a drove of 400 hogs, 5 of the largest weighs, on 
an average, 280 pounds a-piece, and 5 of the smallest 
180; what is the mean Oi- average weight of them a" 
and what is llie whole weight ? 

, 5 2301bs. mean weight. 
■^"^' I 93000 lbs. whole wt. 

4 How many acres in a piece of land 80 rods wide 
t one end and 60 at the other, and 120 rods long? 

It may be observed, that the naluial numbers 1 , 2, 3, 
4, 5, 6, 7, &c., is an arithmetical seiies, whose fivst i 
is 1, and common difference 1 ; and that the last ■ 
ia equal to (he number of terras. 

From this series, we may form another by adding to 
each figure the sum of all the preceding, and we shall 
have 1, 3, 6, 10, 15, 31, 28, .fee. 

These are .called triangular numbers, because tiiey 
may be represented by points, forming equilateral 1 ' 
gles, thus : 



Hence we perceive, thai the sum of tlie natural numbers, 
to any degree, expresses the triangular number of the 
same degree. 

In the same manner, the square numbers 1, 4, 9, 10, 
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Z5 Sd fee naj le e pre sed Ij po 



Natural nbe ■9—1 2J4o6"89&c 
Tr angular n nbers— 1 3 6 10 15 21 ''8 36 t 
Sq are unbe ^— 1 4 Q 16 5 ^b 49 61 81 &- 
C be til —1 fi 2T a 15 lb 343 jI" 
739, &-.. 



GEOMETRICAL PROGRESSION. 

A SERIES of numbers, increasing or decreasing by a 
common ratio, is called a Geometrical Frogreasion. 

Thus S, 4, 8, 16, 33, 64, 138, is an increasing series, 
whose common ratio is 3 ; 

And 739, 343, 81, 37, 9, 3, is a decreasing si 



Tlie most important properties of a geometrical si 
e the followins;: 

I. The product of the extremes is equal to the square 
of the mean ; or, to the product of any two terms equi- 
distant from the mean. 

In the above, 128X2=16X16, or 33X8, &c. Also, 
739X3=343X9, or 81X37, between which the mear 
falls. 

Hence, the mean term, in i geoiiietucal seiief, is the 
square root of the product of the evtiemes, or ot any 
two terms equidistant from the mean 

II. The last term of an mcreasing serie'S, is the pro- 
duct of the first t«rm, multiplied b^ the ratio involved to 
the power which is oae less than the numbei of terms ; 
in a decreasing series, it is the quotient ot tlie first term 
divided by the power. 

In an increasing series, whose first term is 2, ratio 3, 
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and the immber of tern 
metLocI, 2, G, 18, 54, 16! 

Or, by the artificial naetliod, tlie ratio involved ii 
4th power, which is one less than the number of H 
3X3X3X3=81; these, multiplied by the first term, 
2X81, gives 162, the last term, as before. 

Again, let the first term be 4 ; then we have 4, 13, 3 
108, 334, or 3X3X3X3=81. Then multiply the first 
term, 4, by 81=324, the last term. 

In a decreasing aeries, with the first term 243, ratio 5. 
and the number of terms 5, we have 243, 81, 37, 9, 3 ; 
then 3X3X3X3=81, and 243-^81 gives 3, which is 
the last terra, as before. 

Note 1. — Tojind the last term, involve the t 
the power which is one less than tlie number of terms, 
and multiply the first term by the pow 



11 of an increasing geometri- 
s 4, and ratio 3 ? 

Ans. 513. 
3X2X3X3X3X3X2 = 128; then 4X138 = 513, 
which is (he eighth term. Or, 4, 8, 16, 32, 64, 138, 356, 
' ril3, the eighth term, as before. 

3 Required the last term of an increasing series, whose 
irst term is 16, ratio 3, and number of terms 10. 

Ans. 768' 

3 A boy purchased 18 oranges, at 1 cent for the first, 
4 for the second, 16 for the third, &e.; what was th 
price of the last^ Ans. $171798691,84. 

CE 3. — To find the sum of all the terms, multiply 
It term by the ratio, and from the product subtract 
the first term ; tlien divide the remainder by the ratio, ' 
one. 
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Find the last lerm 
3 


by Note ] . 

163 last lerm. 
3 ratio. 


6 

1 8 
54 

1 63 

2 4 3 


496 

2 first terra. 

3—1=2)484 

242 sum of the sums. 


3 What is the su 

4, ratio 5, and numb 

Find the last term 

i 

20 

100 

500 

3500 

12500 5 

15624 


n of tJie series, whose first term is 
ei-of terms 7! Aus. 15624. 
by Noie 1. 

12500 last term. 
5 ratio. 

63500 

4 first terra. 

—1=4)63496 

15624 sum of the series. 


3 What is the sum of a series, whose fast tei-m is 3, 1 
ratio, 4, and number of terms 7 ? Ans. 16383. 












4!) 1 52 




4—1=3)49149 






^ Write down the 
1 subtract the first sev 


series, multiply it by the ratio, and 
es from the second, thus : 


' 3 12 193 
1 12 192 


768 3072 12388 

768 3073 13388 49152 
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Divide by ratio, lesa 1 : 4—1=3)49149 

The sum of the series, 16383 

Now, as we multiplied the given series by the ratio, 
which is 4, and subtracted once the series from the pro- 
duct, the remainder is three times the given series. 
therefore, divide by 3, which is the ratio, lesa 1 : the quo- 
tient is the sum of the series. 

4 At 2 cents for the first ounce, 6 for llie second, 18 
for the third, &c., what would a pound of gold cost ? 

Ans. 85314.40. 

5 Sold 10 yard3 of velvet, at 4 mills for the first yard, 
20 for the second, 100 for the third, &c.; what did the 
piece'cost ? Ans. 19765.62,4. 

6 What is the co.« of a coat with 14 buttons, at 5 mills 
for the first, 15 for the second, 45 for the third, &c.'i 

Ans. $11957.42. 

7 Whal is (he cost of 16 yards of clolh, at 3 cents for 
the first yard, 13 for the second, 48 for the third, &c.? 

Ans. $43949672.95. 
Note 3, — The sum of a geometrical Reries is found 
by the extremes and the ratio, independent of the n 
ber of terms ; hence, whether the number of terms 
many OTfein, there is no variation in the rule. We may, 
therefore, require tlie sum of the seres, 6, 3, 1, i, ^, &c., 
to infinity, provided we can determine the value of the 
other extreme. Now, we see the terms decrease as the 
series advances ; and the hundredth term, for example, 
would be exceedingly small, the thousandth too small to 
be estimated, the millionth still lesa, and the infinite term 
would be nothing : not, as some tell us, " extremely j 
small," or, " too little to be considered," &c,, but ab30- , 
lutehj nothing. 



HoslaO^y Google 



PROGRESSION. 

Now let us consider the series as inverted ; then 6 will 

be liie last term, and 3 the ratio. By the rule, multiply 

the last term by the ratio, subtract the Jirst term, and 

divide by the ratio, less 1 . Here we have the sun- " ■" 

6X3~0__ 

, - , 

EXAMPLES. 

1 What ia the sum of the inanite series, l+i 
-\--f-^, &c.? Invert the series : i is the last term, ar 

, hence, =1, the answer. 

1 

.t is Iho sum of the infinite series J^, 



: What 



i the \ 



3 of J, i, i 
5 of 1,1, f' 



5 What is the ^ 
Here the ratio ii 

6 What is the i 

7 What is the i 
may be expressed by 

1 What is the sum of .6666, &c., to infinity ? 

Alls. |. 

) What is the value of .233323, &□., infinitely c 
tended? Aus. f,J-. 

This may be expressed by -^^^, j^,l^, &c. 
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EXCHANGE. 

The object of exchange is to find how much of the 
money of one country is equivalent to a given sum of tie 

onoy of another. 

By the par of exchange hetv/een two countries, ia 

leant the intrinsic value of the one, compared with the 
othei- ; it is estimafed by the weight and fineness of the 

The course of exchange, at any time, is the sum of 
the money of one country whicli, at that time, is given 
for a certain sum of money of another country. The 
coui^e of exchange varies according to the circumstances 
of trade. AH the calculations in excliange can be per- 
formed by the Eule of Three. 



1 A sovereign, of England, iaworth $4.84,6. A mer- 
ant of New Yorlt is indebted to a merchant of London 

S7530 ; how many sovereigns will it require to discharge 
the debt 1 

2 A SLX-ducat piece of Naples, is worth t5.35. A 
merchant of Naples is indebted to a merchant in Boston 
$6940 ; how many such pieces shall he remit ? 

3 The current rupee of Calcutta is 44 4 cents. A 
merchant of Philadelptiia has a claim against a mei- 
chant of Calcutta of $437 ; how many mpees '.hall lie 
draw ? 

4 The piaster is 20g cents ; how manj pu'^lers m 
$1128.23? 

5 Reduce 7318 rupees to Federal money, at 46 .cents 
per rupee. 

6 The dollar of Bencoolen is reckoned at $1.10, Fed- 
eral money ; how much Federal money ia #2740 of 
Beacoolen ? 

ar is worth 66f cents, 
n money. 
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Ex. 1. If l^Eterling is worth S4,44 cts. 4 ms. ; what 
is 65je sterling worth ? Ans. S388,8f 

2. What is the value of $500 in English money, : 
®4,44,4, per & sterling? Ana. llSiS 10s. B^d. 

3. What is the value of 135^ 79. at $4,44^4, per £, 
Blerling ? Ans. t557,05,5. 

4. What is the value of SIOOO, ia English money, : 
84,44,4, per £ sterling Ans. 235£ 5 jd. 



PROMISCUOUS EXERCISES. 

1. A merchant had 1000 doUara in hank ; he drew out 
at one time $237.50, at another time, $116,09, ar 
another, 1241. 06i: after which he deposited at one 
1500 dollars, and at another time 1750.50; how much 
had he in hank after malting; the last depos'ile 1 

Ans. $3655.84^. 

S Sold 8 bales of linen, 4 of which contained 9 piec 
each, and in each piece was 35 yards ; the other 4 bales 
contained 12 pioces each, and in each piece was 27 
yards ; how many pieces and how many yards were in 
all 1 Ans. 84 pieces, 2556 yards. 

3 If a man leave 6509 dollars to his wife and two sons, 
thus — to his wife f , to his elder son | of the remainder, 
and to his other son the vest ; what ia the share of each ? 

f Wife'a share $2440.875- 

Ans.-j Elder son's $3440.87^. 

pother son's $1627.35. 

4 What is the commission on £3176,50, at 2^ per 
cent? Ans. SI54.411. 

5 If a tower is 384 feet high from the foundation, : 
sixth part of which ia under the earth, and an eightli 
part under water, how^much is visible above the wt 

Ans. 372 feet. 

6 How many bricks 9 inches long and 4 inches witle^ 
will pave ,1 yard that is 30 feet sqhare t Ans. 1600. 

7 What" ia the value of a slab of marble, the length of 
which is 5 feet 7 inches, and the breadth I foot 10 
inches, at 1 dollar per foot? Ans. *10.2 

8 A certain stone measures 4 feet 6 inches in length, ' 
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2 fuet 8 inches in breadth, and 3 feet 4 iaches in depth; 
how many solid feet does it coBlain? Ans. 41ft.3in. 

9 A line 35 yards long will exactly reach from the 
top of a fort, standing oo the brinit of a river, to the op- 
posite bank, known to he 27 yards from the foot of the 
wail; wkat is the height of the woU? 

Ans, 22 yards S\ inches,-]- 

10 The account of a certain school is as follows, viz. 
y-g of the boys learn geometry, ^ iearn grammar, -^ 
leara arithmetic, /^ learn to write, and 9 learn to read : 
what number is there of each? 

Ans S^ who learn geometry, 30 grammar, 24 
■ ( arithmetic, 12 writing, and 9 reading. 

11 A merchant, in bartering with a farmer for wood. 
al^5pcrcord,ratedhismola3sesat $25 per hhd., which 
was worth no more than $20; what price ought the far- 
mer to have asked for his wood to be equal to the mer- 
chant's bartering price? Ans. $6,25, 

13 A and B dissolve parinerahip, and equally divide 
their gain : A's share, which was $332 50 els., lay for 
21 months; B's for 9 months only: !he adventure of E. 
is required. Ans. $775 83i cts. 

13 If a water-hogshead holds 110 gals, and the pipe 
which fills the hogshead discharges 15 gal. in 3 minutes, 
and the tap will discharge 20 gal. in Sminutea, and these 
were both left running one hour, how many gallons 
would the hothead then contain; and if the tap was 
then stopped, in what time would the hogshead be filled ! 

Ans. 60 ga!., and filled in 10 min 

14 A has B's note for $500 75cts., with 9 months io- 
teresS, at 6 per cent., v,i'e on it, for which B gave hiw 
5064 feet of boards, al i\ iits per foot, with 140 pounds 
of tallow, at 13 cts. pei ^iiViad, and is to pay the rest ir 
flax seed,at 92icts.pei' K'(i'i?l;how many bushclsof flax 
seed must A receive, toha^wce thenote? 

Ans. 4O&5I5. buahel( 

15 A, B, andC,incompany,hadputin$5762; A' 
money was in 5 months, B's 7, and C'a 9 months: they 
gained $780, which was so divided, that 5 of A's was g 
of B's, and ^ of B's was |- of C's : but B, having received 
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$2087, absconded; what did each gain, and put in; a 

what did A and C gain or lose by B'a miaconductt 

f A's stock 13494,867 gain 360 

A J B's do 93337,577 do 335 

n C's do $1039,536 do 195 

L.A and C would gain $465,577 

16 When 100 boxes of prunes coat 2 dollars 10 ce 
each, and by selling them at 3 dollars 50 cents per c^ 
the gain is 35 percent., the weight of each box, one with 
another, is required, Aiis. 84 lb, 

17 There arc two columns, in the ruins of Persepo- 
Sis, left standing upright; one is 64 feet above the plaii 
the other 50. Between these, in a right line elands a 
ancient statue, the head whereof is 97 feet from the sun 
mit of the higher, and 86 feet from the top of the lower 
column, and the distance between the loiver column and 
the centre of the statue's base, is 76 feet; the distance 
betweenthetopof ihecolumnsis required. Ans, 157-|-ft. 

18 If I see the flash of acannon, fired from a fort on 
the other aide of a river, and hear the report 47 seconds 
afterwards, what distance was the fort from where I 
stood? Ans. 53074 feet. 

Note. — Sound, if not interrupted, will move at the x: 
1149 feet in a second of time. 

19 What is the difference between the i: 
$1000 at 6 per cent, for 8 years,. and the discount of the 
same sum at the same rate, and for (he same lime? 

Ana, The interest exceeds the discount by 
$155 07 cts. 5 m 

20 If a lower be built in the following manner, j'-^-_ 
of its height of atone, 27 feet of brick, and i of its height 
of wood, what was the height of the tower? 

Ans. 113 feet 4 inches. 

21 A captain, 2 lieutenants, and 30 seamen, lake a 
prize worth $7002, which they divide into lOO shares, 
of which the captain lakes 12, the two lieutenants each 
5, and the remainder is to be divided equally among thfe 
sailors; how much will each man receive? Ans. Cap- 
Iain's share, $840,24, each lieutenant's, $380,10, and 
each seaman's, $182,05,2 
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PREFACE TO APPE>:DIX. 



The author of the foregoing work, has long comeinplaled ifE 
tension in an Appendix, which is now offered to the piiblic in hopea 
the usefulness of the whole may be extended, and the soianc 
aiithifietic advanced. The view of numbers, and the abridged 
modes of operation herein presented 't "e bel'eved 'II be found ao 
oeptsble alike to the buMness-man and a he scho a 

The Appendix recognizes the see fi ara a of unbe s 
and gives bold and enlarged views of a hrae oal ope a ons Tht 
method of cancellitig is not new i bu or a ong pe o 1 has 
aoarcely been known. I( is, howeve co ng o „e e a use 
and it is carried much farther in this part of he wo L ha enj 
we have hitherto known. 

In Europe, this syatem has been e-} gen a adop ed h( 

I higher echoola, and in this country i a fa be o n f k own — anc 
as far aa it is known, it supercedes th us al m es o opera on 

To tha method of stating problems n P opo on by compai ng 
came and efeci, we invite special attention. On critical examina- 
tion it will be found more easy and more rational than any other 

Other methods of atatament somelimea require the number of 
men to be multiplied into feet of wall — days into acres of grass, 
all of which, though correct as abslract pitiportion tn numiei 
unnatural and void of strict philosophical expres^on — not so with 
■ this inelliod. 

The peculiarities which the student will here find in the Eslrac- 
tion of Roots, and in IMensuration, are not all new — indeed there 
can be nothing new in principle — but as far as the author's know- 
ledge extends, he is not aware that these abbreviations have e 
been collected in any arithmetical work. The impression seems 
have been, that the people could not comprehend arithmetical br 
lor appreciate mathemalical beauty ; but the author thinking 
■wise, presents this brief, yet comprehensive, Appendix to 
c, in the full aasuranoe that whoever will pay due attentio 
the sabjeot will be highly gratified and abundantly rewarded. 

n T 193" 
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The pupil having passed over tfie common routine of 
Arithmetic, and supposed to be able to perfotm all its ne- 
cessaxy operations in the usual way, we now present him 
with some new modes of practical operations, by which 
the labors will be much abridged and tlie science pre- 
sented with more of its roses and less of its thorns. 

We commence with a systematic stiidy of numbera. 
The following are called prime numbers ; because no 
one can be divided by any namber less than itself with- 
out producing a fraction. 1 3 3 . 5 . 7 . . . 11 . 13 ■ . . 

17 . 19 ... 23 29 . 31 37 ... 41 . 43 . 

. . 47 53 . . . 67 . 59 . 61 . . . . 67 . . . 71 . 

73 79 ... 83 ... 87 . 89 97 ... 101 

The points represent the composite numbers; and 
here it can be observed that there are 29 prime numbers, 
and of course 71 composite numbers in the Srsf hun- 
dred — the prime numbers becoming fewer as the num- 
bers rise higher. Observe the following series : 

5 10 15 20 35 30 35 40 45 50, 
and so on. Every body knows thai our Geometric scale 
of numbers JH 1 10 100 1000, &c. Now we wish the 
student to observe the tiumbers, 

5 20 S5 50 75 135 500, 
as being not only in the preceding series, but aliquot 
parts of some number in our Geometric scale. For ex- 
ample, 25 is ^ of 100 ; 125 is i of 1000, &c. 

We now charge the student to make hia eye familiar 
with all the preceding series — the prime numbers as 
ing unmanageable and inconvenient, and the others 
very reverse ; but the full importance of such a study 
can only appear in the sequel. 
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By a iittle attention, to tlie relation of numbers, we 
may often contract operations in multiplication. A dead 
unifomity of operation in all cases indicates a mechani- 
cal and Bot a scientific Imowledge of numbers. As a 
iiniform principle, it is much easier io multiply by the 
small numbers 3, 3, 4, 5, than by 7, 8, 9. 

EXAMPLES. 

Multiply 4533 

by 39 



with the 3 tens. Mul- 1359(5 
tiply this 13598 by 3, because 3X3—9, 40789 
and place the product in the place of — — 



Multiply . . 576 
by • ■ - ■ 183 

(6X3=18.) 3456 
10368 

107136 

Multiply .... 570 
by 61S 


Multiply this last number, 
3458, (which is 6 times 576) 
jy 3, and place the product 
m the place of tens, and we 
have 180 tunes 576. Ob- 
serve the same principle in 
llie following examples. 

Multiply . ■ 40788 
by. . . ■ 407 


Commence with 6. 3456 
(8X3=18.) 10368 


(7X7=49.) 285516 
I998S12 


35596P 


20371636 



Observe, 'diat in this last esampie 497 Is 3 leas tha 
500 ; 500 is \ of 1000, thefore 

3)4078S'000 

20394 000 
Subtract (3 X407fi8= 132364,) 12 2 3 64 

3 271 636 
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Multiply ■ 785460 

by 14412 

First multiply by 13, then, that 9 4 3 5 5 2 

product by 12. 113 10 6 2 4 



f 1320049530 



Multiply 96416 by 135. Observe, 135 is 125+10 
35 is J. of 1000, therefore 

8)864 1 6'0 00 



The following ar6 from Ray's Arithmetic, page 34 : 

Multiply 1646 by 305. As the first factor is even, 
and the last ends in 5, we mentally ha^ the one and 
double the other, which will not affect the product, but 
very much contract the operation, we then have 



60 070 
"^e can do the same in all such c: 

Multiply 999 by 777. 

7 77 00 
Subtract 7 7 7 
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APPENDIX. 197 

Multiply- ■ 61534 

hy- '. . . 7209 

55371G Multiply this productof 9 by 
4429728 8, because 9 times 8 are73, and 

place the product in the place 

Product 443646516 of 100, because it is 72G0. 

Multiply 1343 

by 636 

7458 First by 600. 

4474S Multiply 7458 by 0. 

Product 790548 

Multiply 624 by 85. The product will be the same 
as the half of 624 by the double of 85— that is, 313 by 
170, or 3120 by 17=53040. We do not say l]iat these 
changes give any advantage in tins particular example; 
we only make them to call out thought and attention 
from the pupil. 

Multiply 7864 

by 2 4 6 



This may be done by commencing with tlie 2 ; then 
that product by 2 and 3. Or we may commence wiih 
the 6 units, and then tliat product by 4 ; because 4 times 
6 are 24. 

Multiply 4386, or auy other number, by 49, We 
may do this by takiug the uumber 50 times, or | of 100 
times, and subtracting once the number. 

Multiply 87742 by 65. This may be done by taking 



the mimber ^ (100,) +10+^ of (10) times. That 

4 3 87100 
8 7 7 4 2 
4 3 8 7 10 

Product ■ . - - 5 7 3 2 3 
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Multiply 93636 by 150. It will be much more easy 
to multiply tlie half of it by 300, which will give the 

Multiply 679 by 279. Multiply first by 9, and that 
product by 3, put in the place of 10. 

Multiply 87603 by 9865. By the common formal 
rule this would be a tedious operation ; but let us observe 
that 98G5 is 10000—135, 135 is 125+10; 125 is |- of 
1000. Therefore, 

876030000 Subtract 1-, 8)87603000 



804203595 Product 



11826405 
t 9874 is 10000 less 

Less 1^ of 818327000 



8080161798 Product, 



Multiply 188 by 135, and that product by 15. In- 
stead of doing this literally and mechanically according to 
rule, we may half 188 twice, and double each of the fac- 
tors that end in 5, and we shall have 47 . 270 . . 30 ; or, 



3 H 07 
1 sliip sail in 365 days, 
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of 8 miles pev hour! Hero 865 XS'JX 8=^730 X9i 



Product- . . - .70090 

EXERCISES FOB PBACTICB. 

299 X 299 X 299=what number ? Aiis. 36730899 
999X999X999=whatiiiimber? Ans. 997003899 
4963X98=what number? Ana. 487376 

Observe, that 33 is 

Multiply 8340745 by 64433. In this last example, 
commence at the 4 in tlie place of liundreds. 

Multiply 34X35X13X5, together. Here it would be 
no index of even a decent knowledge of numbers, to obey 
literally and ia the order the numbers are given ; yet how 
many even at the present day would do ao ! 

Take the factor 4, out of the 24, and multiply it into 
the 25 ; also, the factor 2, out of 12, and put it with 5, 
which, can be done witliout effort. We then have 
6X100X10X6=36000, the answer. 



SECTION H, 

We shali say nothing of division in whole nnmbers, 
aa nothing new or interestiBg can be offered on that 
topic ; but we cannot forbear making a few comments 
on division in decimals. 

I'o divide, to cut into parts, will not at all times give 
a clear tmderstandiug of the operation, and confusion 
frequently arises from, takings tliis view of the subjeet; 
we better consider it as one number measuring smother. 
For example : how often will .5 of a foot measure 13 
feet? In other words, divide 13 by .5; or, divide 13 by 
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J, Here, if tlie student should imagine thai 13 must be 
cut into parts, he would make a great error. He must 
divide 120 tenths into parts ; ia this case, into 5 parts — 
because the 5 is .5 or he may consider that ^ of a foot 
may be laid down m 12 feet, that la, measure 12 ieet 24 
times. Or he may reduce the 13 feet to half feet, and 
llien divide by 1. In all cases, the divisor aad dmdend 
must be of tlie same denomination before the division 
can be effected. But in. decimal& these reductions are 
made so easily, that i tlwughtless operator rarely per- 
ceives them; hence the diffimlty m asceitaining the 
value of the quotient 

We now give a few eximplei tor the purpcaeof 
teacliing iho pupil how ta m''& Ins judgment, hp will 
then have learnetl a rule more valuable thdn all otheis. 



Divide 15.34 by 2.7. Here we consider the whole 
number, 15, is to be divided by less than 3; the quo- 
tient must, therefore, be a little over 5. One figure then, 
in the quotient, will be whole numbers, the rest decimals. 

Divide 15.34 by .27. Here we perceive that 15 is to 
be divided, or rather measured, by less then ^ of 1 ; 
tlierefore the quotient must be more than 3 times 15. Or 
we may multiply both dividend and divisor by 100, 
which will not effect the quotient, and then we shall 
have 1534, to be divided by 27. Now no one can in' 
take how much of the quotient will be whole numbej 
the rest, of course, decimal«i 

Divide 45.30 by .015. Concene both numbers to 
multiplied by 1000 ; then the lequirement will he to 
vide 45300 by 15, a common example m whole mi 

By attention to this operation the student w ill have 
no difficult}- in any case wheie tlie dni.sor is less '' ■ 
the dividend. 

Here is one of the most difli ult lases 
Divide .003753 by 625 5 In all such example 
this, we insist on the foimalitv oi placing a ciphf 
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lividend, to represent the place of whole numbers, 

635.5)0.0037530( 

'e now consider whether the whole number in 
.or will be contained in the whole number in tlie div- 
idend, and we find it will not ; w«', therefore, write a 
cipher in the quotient to represent the place of whole 
numbers, and make the decimal on its right, thus, 0. 
"■7e now consider, that 635 will not go in the lO's, 
ill the lOO's, nor in the 3 nor in the 37, nor in the 
375 but It will go m the 37d3 

■^ e must make a ti al at evei^ ^tep, that is, every 
time we lake m view anothet place and we must take 
but one at a time lit th a case ihen, we shall have 
0.000006 the quotient 

Dnide 3 bj 30 30 nill not go m 3 ; we, therefore, 

vr Ic for place of whole n imbers and tlien say 30 

n 30 te ilhs 1 tenth tiraes m 1 

Dude 55 b^ 11 

11)0 50(0 05 

1 1 in 0, no limes ; H in 5 tenths, times ; 1 1 ii 
hundredths, 5 hundredths times. 

It will ba observed, that we make the decimal point in 
the quotient as aooii as we ascertain it ; not wait, a 
then find where it should be by counting, &c. — a rule 
we regard as unworthy of being followed by all 
those who can use their reason. 



1 Divide 9 by 450. Ans. 0.02. 

'2 Divide 2.39015 by .007. Anss. 341.45. 

3 Divide 100 by .25. Ans. 400.00. 

4 If 350 pounds of beef cost 412.25, what is the cost 
of one pound? Ans. .03" 

5 At 965.75 per yard, how much cloth can be 
chased with Sei9.50635 ? Ans. 3.375 yarc 
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6 At .07 per cent, per ai 
be invested to yield 1603 '/ 

7 A benevolent individual gave away $500 per 
to charitable objects, which was ,ia of his i 
What was Jiis income ? 



SECTION III. 
Multiplication and Division Combined. 

When it becomes necessary to multiply two or n 
mimbei's together, and divide by a third, or by a product 
of a third and fourth, it must be literally done, if the 
numbers are prime. 

For example : Multiply 19 by 13, and divide that pro- 
duet by 7. 

This must be done at full length, because the numbers 

eprime; and in all such oases there will result afiuc- 

But when two or more of the numbers are tomposite 
numbers, the work can ulwayt be contiacted 

Example : Multiply 376 by 7, and divide that pro 
duct by 21. To obtam the answer, it is sufficient to di- 
vide 376 by 3, which givps 135 

The 7 divides the %\, and the factor 3 lemaini for a 
divisor. 

Here it becomes necessary to lay down &plan of oper- 
ation. 

Draw a perpendicular line, and place all numbers that 
are to be multiplied together under each other, on the 
right hand side, and all mtmbers that ate divisors under 
each other, on the left hand side. 

BXAMrLES. 

I Multiply 140 by 36, and divide that product 
84. We place the numbers thus : 
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We may cast out equal factors from each side of the 
line without affecting the result. In this case, 13 wiil 
divide 84 and 36. Thea the numbers will stand thus ; 



But 7 divides 140, and gives 20, which, multiplied hy 
3, gives 60 for the resull. 

3 Multiply 4783 by 39, and divide that product 
by 13: 

SS i ^^^^ 



Tiiree times 4783 must be the vesult. 

3. Multiply 80 hy 9, tliat product by 21, and div 
the whole by the product of 60 X 6 X 14. 



3 4^ I SA 3 

In the above, divide 60 and 80 by 30, and 14 and 31 
by 7, and those immbers will stand caiii;elled aa above, 
with 3 and 4, 3 and 3 at their sides. 

Now the product 3X8X3, on the divisor side, is 
equal to 4 times 9 on the other, and the remaining 3 is 
the result. 

Hoping the reader now understands our forms, and 
comprehends the true philosophical priuciple, we will 
give no more abstract examples ; but we will give many 
practical examples, such as might occur in business, and 
we prefer falling them from hoolts, that it may not be 
said we made them expressly for this occasion. 

Again, it may be observed, that this method of opera- 
tion may serve for only a few problems. We answer, it 
will serve for 71 out of 100, according to the theory of 
numbers, as we have seen there are 71 composite num- 
bers in the first hundred, and more as they rise higher. 
But the ■pfime numbers, 3, 3, and 5, are so small and 
manageable, and are factors in so many other numbers. 
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tliat Ihey may be considered in as favorable a light as tile 
composite numbers — and for this reason we may say, 
75 out of every hundred problems can be abridged. 

But, in actual business, the problems are almost all 
reduceable by short operations ; as tlie prices of articles, 
or amount called for, always corresponds with some 
aliquot part of our scale of computation. 

This method may not work a great many problems as 

!y are found in some boolis, but it will work 90 out 

of every 100 that ought to be found in books. 

In a book, we might find a problem like this: 

What is the cost of 21b. 7oz. 13dwt. of tea at 7s. 5d. 

per pound ? But the person who should go to a store 

and call for 31b. 7oz. and 13dwt. of tea, would be a fit 

subject for a mad-house. The above problem requires 

downright drudgery, which every one ought to be able 

to perform, but such drudgery never occurs in business. 

The following examples ai'e extracted from books in 

common use, and we mark them in order- that any one 

may find tlie original. For instance, T. 42, means Tal- 

bott's Arillimetic, page 43 ; R. 93, means Ray's Arhh- 

rnetic, page D3 ; E. 123, means Emerson's Arithmetic, 

page 133, &c. 



4 How many bushels of apples can be bought for 
at 15 cts. a peck? (E. 93.) Ans. ; 

J! ^^ I ^ Explanation — 3 in 15, 5 times 

^ I 40^ 5 times 6 are 20, and 20 in 100, 5 tii 

5 A farmerhas 91 bushels of wheat, and he wishes to 
put it into bags, each of which holds 3 bushels 3 pecks 
how many bags will it take ? (R. 93.) Ans. 26. 

3bu. 2 pe.=14pe. -f M [ ^^ 13 

6 What is the value of a piece of gold weighing lib. 
Sdwt., at i2-Jcts. per grain ? (R. 92.) Ans. $729. 

, I 343 
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1^? 



what will 1 



I ^ 

8 At Scls. per or.., what will 7 lbs. 8oz. cost? {R. 
93.) Ans. i6. 

10 In this example, we must reduce 71bs. 8oz. to 
ounces: 7X16+8 is the same as 14X84-8, or 15XS. 



I 5j ( 10 

' 1 A grocer bought a lot of cheese, each weighing fllbs. 
l5oz., the weight of the whole amounted to 39cwt. 3qr.; 
how many cheeses were thefe ? (E. 03.) Ans. 4.A&. 

m\ 38 

J 16 

12 How many caslis, each holding 841bs., ean be fill- 
ed out of a hogshead of sugar weighing 15cwt. 3qr? (B. 
93.) Ans. 17. 

13 A bell of Moscoiv weighs 2880001bs.; how many 
tons? (E. 93~part of Ex. 23.) 

Ans. 128 tons, llcwt. Iqr. 201bs. 

14 "We prefer dividing (mentally) the pounds into 
their obvious factors, 

7 ^? 1 ^ 7)900 

^ /l^ 3'0 9 

^0 I 1000 128^ 

15 How many times-will a wheel, which is 9ft. 2ia. 
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in circTimfei'enee, tnra round in going 05 miles ? (E. 94, 
Ex. 33.) Ans. 37440. 



16 What will 2 square yards 3 square feet of grouad 
come to at 5cta. a square inch 1 (R. 94.) Ans. S144 



^0!^ 



17 What will one square yard of g 
cents a square inch? (R. 94.) 



18 Wliat will 5 yai(is 3qrs. of cloth cost at ISicts. s 
■nail? (R. 90.) Ans. «.U. 

gj32qrs. 

19 How many coat patterns, each cottlaiiiing 3 yard; 
2qra., can he cut out of a piece of cloth containing 70 
Ella Flemish? (E. 05.) Ans. 1" 



20 What will one hhd. of wine cost at Oicls. a gill? 
(R. 9S.) Ans. $126. 

Observe, that 65=^^^ ; and, as 4 is a divisor to 35, it 
must be put <iii tlie opposite aide of the line. 



21 If a person write 10 1 
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t to ill 4 years ? (R. 90.) 
Ans. 10 days 3^ hours. 



.33 How raaiiy yards of carpeting, 3 feet 6 inches i 
breadth, will cover a floor 37 feet long and 20 feet wide 
98.) Ans. 73. 



■23 What quantity of shaHooB, 3 qaarlers wide, will 
line 7g yards of cloth that is 1^ yards wide ? (T. 98.) 
Ans, 15, 

i ]l or, Ji 'J 

N. B. Mixed nambera are reduced to improper frac- 
ions, and the denominators thrown over the line. 
34 How much land, at 13.50 per acre, must be given 

" -"- -■ 'T. 99 ~ 

Ans. 

360 



m exeliaiige for 360 acres, worth *3.75. (T. 99.) 



* 90 



25. "What will a bushel of clover-seed come to at 13' 
;ls. apint? (Wilson, 41.) Ans. 88. 

13i cts.=i of 3 dollar. The 8 on i 4 pscks. 



etailed at 12icts. a quart; what is the profit on if 
(W, 41.) Ans. f8.50. 
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Profit 8.50 

27 What will 5 barreis of ioiir cost at 3icls. per 
pound? Au3. SB34.30. 

28 How laany timea is i of a pi»t c&ntained in ^ of a 
gallon? (W. 65.) Ans. 6?. 

■ li o, ^* L'[!! 

"1^ * \ I 0} 

We have ali-eady Eemarked, that denominators of 
fractions must go over the Iine/n)»i the term to which 
they belong. 

S9 How malty tiraea can a vessel, holding yV of a 
quart, be filled from j of a barrel containing 31i gal- 
lons? (W. 60.) Ans. 46|. 



3 3U 



342 



30 If one acre and 20 rods of ground produce 
bushels of wheat ; at that rate, how mueli will nine a^ 
produce? (W. 90.) Ans. 360 



la. 20r.=180. 



45X8=360. 



N. B. We shall plan no more problems in this see- 
tinii ; but the foUowing require no real labor, save cor- 
rect reasoning. When the numbers are properly arrang- 
ed, a few clips with the pencil, and perhaps a trijiing 
multiplication, wiH suffice. 

31 At IJcts. a gill, how many gallons o-f Cider can be 
bought for 912 I (R. &5.) Ans. 35. 

32 Howmany casks, each containing 13 gallons, can 
be filled out of a ton of wine ? {R. 95.) Ans. 21. 
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33 A man retailed 9 barrels of ale, and 
$130.60 J at wliiit price did he sell it a pint ? {R. 06.) 

!A,iis. 5ets. 

34 I-low much butter, at Scls. per pouod, will pay for 
13 yards of doth, at ®2.I9 per yai'cl 1 (W. 79.} 

Aus. 292. 

35 At 45^ dollara per acre, wliat wiil S3 rod? of land 
come to? (W. 79.) Ans. ®9.10. 

36 How long must a laborer worlt, at 63jcls, a day, 
earn ffi35 ? (W. 78.) Ans, 40 days. 

37 A merchant sold 375 pounds of iron, at Sjcts. a 
pound, and took his pay in oats, at 60cts, a bushel ; how 
many bushels did he receive ? (Adams, 53.) 

Ans. 385. 
How many yanls of cloth, at ^4.66 a yard, must 
be given for 18 barrels of flour, at 189.33 a barrel 1 (A. 
Aas 36. 
How long will it reqi jre one of the heavenly bo- 
dies to move through a quathaiil it the rate ot 43 I~" 
irminnte? (R. 07.) Ana 2, ^ hours. 

40 If a comet move tliiough an are of 7° 12 \ 
day, how long would it be m pab mg ui arc of 180° ? 
(R. 97.) Au'J 2j daj 

41. What is the cost of Shhds of \nne at 5cts per 
pint? Ans 3201 60. 

42 There are 30^ square yards m one perch of land 
how many perches are there m 363 equare yarde ' 

Ans. 12. 

43 What will 18| yards cost, at 75cls, per yard ? 

Ans. $14.06i. 
'0 $516 for 43 days' work, how 
1 per day ? Ans. 75ct8. 

45 How many times will a wheel, which is 12 feet ii 
ircumference, turn round in going a mile ? Ans. 440. 
■ An auctioneer sold 45 bags of cotton, each contain- 



.y Google 



ing 400 pounds, at I inill a pound ; what did the ivhole 
come to? (R. 61.) Ans. $18. 



47 A mechanic receives tQO for 40 days' work — he 
ifforked 13 lioura each day; how much was it per hour? 
(E. 73.) Ana. 18^cts. 

48. A laborer worked 26 days for a farmer, at 87^cls. 
per day, and took his pay in wheat, at 65cts. per bushel ; 
how many bushels did he receive ? Ans. 35, 



SECTION IV. 
' ia an axiom in philosophy, ihal equal causes pro- 
equal effects ; and that effects are always propor- 
tionate to their causes. 

Now, causes and effects that admit of computation, 
that is, involve the idea of qvantity, may be represented 
by nuKibeTS,. which will have the same relation to each 
■other as the things they represent. 

Keeping these premises in view, then, 
veisal rule, applicable to all cases which c<m arise under 
Proportion, simple or compound, direct 
namely : 

RrLB.' — ,ia any given cause is to its eff'ect, so is any 
required cause {of the same Mnd) to its effect ; or, so 
another given cause, of the same kind, to its reqnh 
effect. 

The only difficulty the pupil can experience in i 
eystem of .proportion, is readily to determine what is 
cause, and what is effect. But this difficulty is soon over- 
come, when we consider, that all action, of whatsoever 
nature, must be cauae — and whatever is accomplished by 
1 lliat action, or follows such action, must be effect 

i 



' If 16 horses, in 50 days, consume 123 bushels of 
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IS, how many bushels will 5 horses 
ysl (W. 113.) Ans. 73. 

Here it is tjvident, tliat the consumption of oats spoken 
of, ia both the supposition and demand, sre the true ef- 
fects ; and the action of the horses, multiplied by the 
days, must express the amount of caase. We shall 
therefore state it thus : 

Cause. Effect. Cause. E^'ect. 

16 : 1S8 : -. 5 : [ ] 

50 90 

^Ve write the factors, one under another, a& above ; 
Iheir muldplicadon is understood, but rarely or never 
actually accomplished. The necond effect is an un- 
known term, or answei, lequired — a bracket, or blank, 
point, is left to represent it When found, the four 
teems above would be apeifect Geometrical proportion, 
and the product of tiie extiemes equal to the pioduct of 
18. In this example, the pioduct of the means 
f ,' which product, divided by the factors m the 
i, will give what is wanting m the oxtremes, 
uaraly — ihe answer. 

Therefore,- agreeably to one mode of peiforming mul- 
.ipticatjon and division, we dnw i Ime thu'i ^n 1 cjncel 
down : 

» I 90 

If i-lSO, in 30 months, produce a!i84 interest, what cap. 
ital, in 15 months, will produce $21 ? 

Now capital will not produce interest without time 
and, whatever be the rate per cent,, the same capital in ; 
double time, will produce a double interest. Therefore, 

Came. Effect. Cmt^c. Effecl. 

480 ; 84 : : [ ] ^ 21 
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Here one eUmmt of the second cause is wanting ; that 
ihe answer to the question. 

In this case, t!ie eslremes are complete; we will, 
therefore, divide the product of the extremes by the fac- 
tors in the mean, and the quotient will give the definitt 
factor, or answer, namely — $240. 

If 7 men, in 12 days, dig a ditch 60 feet long, 8 
wide, and 6 feet deep, in how many days can 31 
men dig a ditch 80 feet long, 3 feet wide, and 8 feet 

It is almost too plain for comment, that 7 men, multi- 
plied by 13 days, must be the first cause, and the con- 
tents of the ditch tliey dig, the effect. Therefore, 

Cause. Effect. Cause. Effect. 

7 : 60 : : 21 : 80 
13 8 [ ] 3 

6 8 

Here, as in tlie preceding example, one of the elements 
of the second cause is wanting ; or, rather say s. factor 
in the means of a perfect proportion, and can be found 
as above. A.ns. S^ d&ys. 

5 If 6 men build a wall in IS days, how long will it 
require 20 men to build it? Ans. 3 J days. 

Questions of this kind are usually classed under the 
single rule of three inverse; they do in fact, however, 
l>elong to compound proportion ; but, as one of the terms 
is the same in the supposition as in the demand, it may 
be omitted. The term, in the present example, is, one 
wedl. If we make the number different in the two 
branches of the question, or connect any conditions with 
it, such as lengths, breadllis, &;c., it at once falls under 
coinpeund proportion of necessity, and may be stated 
tlius-: 

Cause. Effect. Cause. Effect. 

6:1 : : 20 ■ 1 
13 [] 

5 If 4 men, in 2l days, mow 6| acres of gras:: by 
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working 8| hours a day, how many a 



Cause. E^'ecl. Cause. Effect. 

4 : S?- : : 15 : [ 3 

3^- 

Lei the pupil observe, that when a correct slalement 

made, there will be the same number of e?emeiiis, o 
factors, under the same letteiB, aa in the above example 
uader each Cause. We have men, days, aud hours, to 
be multiplied together. When there are fractions in any 
of the Xevraa, their denominators are to be placed over 
Ihe line from vi-here the term belongs; mixed numbers 
being prmioiisjy reduced to improper fractions. 

G If 13 oz. of wool make U yards of cloth, § of a 
yard wide, how many yards, 1| wide, will 16 pounds of 
wool make 1 Ans 33| yards. 

With thi6 example, some might hesitate as to arrang- 
ing It under causa lud effect, as the actors, those wim 
made the cloth, whether many or few, have nothing to 
do With the question But we lake the phrase of the 
example and sav. The wool makes the cloth. 

Cause. Effect. Cause. Effect. 

12 : li :: 16> [] 

S 165 "--li 

7 If the transportation of 12^cwt. 206 miles cost 
m33.75, how far, at the same rate, may 3 tons and 3cirs. 
be carried for 8S243 ? Ans. 402| miles. 

In this example, it is indllferent which we take for the 
cause and which for the eifect. We may say, that llie 
money, $25.75, is the cause of having the weight c 
ried ; or, we may say, tliat carrying the weight is i 
cause of purchasing the money. There are many ques- 
tions where it is indiiferenl which we take for cause 
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! wliidh for I 
Cause. 



APPENDIX. 

ffect. The above esa 

: 134cwt. : : 2 
306 miles. 



mple may bo stated 

use. Effeei. 
43 : 60|cwt. 
C3 



206 

Or thus : 
Cause. 

306 
Or tlitis : 



CI 



Hfecl 
: 243 



Cause. Cause. 



c: 



306 



These changes show, conclusively, tliat this metliod 
of statement is strictly scientific and philosophical; and, 
n all these diiferent arrangements of the terms, the same 
terms are multiplied together. 

The most ihat can be said for the common modes of 
statemente, in the Double Rule of Tlirec, is, Uiat the 
products, when the terms are multiplied out, are pro- 
portional. But the first and second terms, taken as t 
whole, express no particular idea or thing ; whei'eas, it 
this mode of statement, the thing' — the philosophical 
idea — is the only sure guide. Nor is lliis all ; it is very 
extensive and easy in its application ; it will cover every 

e that can arise under interest — to find tiaie, rale 
cent. &c., and thus do away, or suspend, five or 
special rtiles, which encumber every arithmetic, 
give a few esamp'es to apply this rule. 

8 What is the interest of $240 for 3^ years at 6 per 
ceat.? 

Cause. Effect, Cause. Effect. 

100 : 6 - : 340 :[ 3 
1 3^ 
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AvrEumx. 215 

To obtain the answer from this slatement, we perceive 
that we must multiply the means logether — i.e. 340X6, 
the rate, and that by the 3| years, tfie time — and divide 
by 100 ; and Ikis is the common ride. 

9 The interest of a certain sum Of money, at 6 per 
cent., for 15 months, was $60; what was the sum I 







Alls. $800. 


Cause. Effed. 
100 : 6 : : 
12 


Cause. 
15 


Effect. 
: 60 


10 If S800, ill 15 months 
ould be the rale per cent.! 


should 


gain $60, what 
Ans. 6. 


Cause. Effcat. 
800 : 60 : : 


Cause. 
100 


Effta. 



11 Eight hundred dollars was put out at interest, 

per cent., and the interest received was $60 \ how long 

was it out? Ans. 15 months. 

Cause. Effect. Cause. Effect. 

100 : G ; : 800 : 60 

13 [] 

13 If 12 men, worldng 9 hours a day for 15^^ days, 
were ahle to execute | of a job, how many men may be 
withdrawn and the residue be finished in 15 days more, 
if the laborers are employed only 1 hours a day ! (W. 
109.) Ans. 4 men. 

13 The amount of a note, on interest for 3 years and 
6 months, at 6 per cent,, is ®690; i-equired the principal. 
(R. 173.) Ans. 600. 

14 What is the intevest of $1248 for 16 days? (B 
162.) Ans. S3.28. 

Cause. Effect. Cause. Effect. 

100 : 6 : : J348 : [ ] 
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This can be canccUecI down and made very brief. 

15 Whaf is the interest of S1200, for 15 days, at 5 
.er cent.? (R. 163.) Ans. $3.00. 

16 How many men will reap 417.6 acres in 13 days, 
if 5 men reap 53.2 acrea in 6 days? (T. 156.) 

Ans. 20. 

17 If a cellar 22.5 feet long, 17.3 feet wide, and 10.35 
feet deep, be dog in 2.5 days, by 6 men working 12.3 

, hours a day, how many days, of 8.3 hoors, EJionld 9 
men take to dig anotlier 45 feet long, 44.6 wide, and 
13.3 deep? (T. 156.) Aii3. 12. 

18 What is the iulevest of 160 dollars for 36 days, at ■? 
ler cent.? Stated by cause and effect. Ans. 81.12. 



Cause. Effect. 



1.2 



[] 



19 The jaterest of a certain sum, for 36 days, vs 
$1.12 — the rate per cent, is 7 ; what is the sum 1 

Ans. $160. 
) The interest of $160 for 36 days, is ^1.12; wRt 
the rale per cent.! Ans. 7. 

t 7 per cent., waa ®I.1S ; 
Ans. 36 days. 
23 In what time will any sum double itself at 6 per 
cent.! At any per cent.! 

i Ana. At 6 per cent., in I6| years ; at any per cent., 
I divide 100 by (he per cent. 

23 If 2J yards of cbth, 1| wide, cost f3.37^, how 
much will 36s yards cost, 1 i yards wide ! 

Ans. #52.79. 

24 If 4 men spend ^ of | of i of Yi of ^^^O, in /,- 
of fL- of If of y of 9 days, how many dollars, at 6 
shillings each, will 31 men spend in | of yf of -J of /j 
of 45 days? (Biirnham, 143.) Ans. 96630. 

25 I lend a friend $200 for 6 months ; how long ought 
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he to lend me $1000, to requite the favoi' — allowing S 
days to a month ? Ans. 36 days. 

36 If 1000 men, besieged in a town, with provisiona 
r 5 weeks, allowing each man 16 ounces per day, be 
reinforced with 500 men more — and supposing that they 
rmot be relieved until the end of eight weeks — how 
any ounces a day must each man have, that the provis- 
as may last tliem that time 1 {W 183 ) 

j>n o nee 
The adiocales of I s / t n a of op n o 
there are fa oo n iuy rules o r co nno a 1 ne 

to reduce the n an 1 1 e by s npl fj ti e EC ence | 
reeom ne 1 ! a all 1 e p obi ns <r erallj ar anj ' 
ed 'under P ofit a d Lo s Equal on of P y ments &c 
sliauld besolelbjiofoio nd a anged n I 
titat head. In this ! 1 1, h a e n o e s n pie and 
teUigible t! t! ey ca be ade by any s^ ec I rules 



1 if lb > otto loti a j-e > 1 1 11 ' 
2a. Gd., wl at do I gaui pe e I (\ 134 ) 

Ana. S3 

Statement — If 24 pence gain 8 pence, what will 100 j 
pence gain! Or, 34 : 8 r ; 100 : Aus. 
Or, 3:1:; 100 : Ans. 

2 A merchant bought bvoadclotli, at $5.50 per yard, i 
and sold it for SO. 60 ; what did he gain per cent? (W, | 
135.) Ans. 30. ' 

3 If I buy Irish linen at 29. 3d. per yard, how mnst ! 
I sell it to gam 25 per cent? Ans. 3s. 9d. 3h. 

Statement. — If 100 pence return 135 pence, how | 
much must 37 pence return 1 

Or. 100 ; 125 : : S7 r Ani^. 

Or, 4 ; 5 ; : 27 : Ans. 

4 If, by selling cloth at S6.50 per yard, I lose 30 peril' 
cent., what was Uie prime cost of it ? (W. 137.) 

Ans. $8.12^. I 
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That is, if 80 I now receive originally cost me 100, 
what did 6.50 originally cost? 

3 By selling calico at 37i cents a yard, 50 per cent, 
was gained; what was the first cost? (K. 180.) 

Ans. 25cls, 
150 : iOO : : 37j : Ans. 
Or, 3 : 3 i : 37^ : Ana. 

6 Sold wine at Sl,3fl per gallon and lost 15 per cent.; 
what per cent, would have been gained had the wine 
been sold for SI.856 per gallon ? (E. 187.) Ans. 16. 

7 Bought 126 gallons of wine for 150 dollars, and re- 
tailed it at aOcts. per pint ; what was the gain per cent.? 
(T. 129.) Ans. 34|. 

8 If S136,50 are paid for llcwt. Iqr. 251bs. of su- 
gar, how must it be sold a pound to make 30 per cent, 
profit? ("VV. 135.) Ans. 13|cts. 

9 If I buy 12|cwls. of sugar for 9140, at how much 
must I sell it per pound to make 35 per cent.? 

Ans. 12^ct3, 

10 If a fiikin of butter, containing 561bs. cost $7, al 
how much must it be sold per pound to yield 30 pei 
cent, profit? Ans. IS^cts. 

11 What is the whole loss, and what is the loss pei 
cent., in laying out $70 for hata, at #1.75 each, and sell- 
ing ihem for 25cts. a-piece less than cost? (Bumhani 
173.) Ans. Whole loss SIO ; loss per 100, 14f . 

12 A merchant purchases 190 casks of raisins, at 1( 
shillings per cask, and sells the same at 28 shillings pei 
ewt., aod gains 25 per "lent.; what is the weight of eac!^ 
cask? (B. 174.) Ans. 801b. 

We multiply IBO by 18, and to 
add i for 25 per cent., we multiply 16 

by 5 and divide by 4. Then di- 
vide by 28, and it gives cwt.; multiply 
by 112, and we have pounds ; then di- 
vide by 180, and we have pounds in each cask, 
is, arrange the numbers as above, and cancel down. 
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APPENDIX. 219 

For other examples, the student is referred to the body 
of the work. 

SECTION V. 

Square and Cube Boots. 

To work the square and cube roots with ease and fa- 
cility, the pupil must bo familiar with the following pro- 
perties of numbera. 

Ihe product will be a square number. 

II. A square number, divided by a square number, the 
quotient is a square. 

III. A cube number, multiplied by a cube, the product 
is a cube. 

IV. A cube number, divided by a cube, the quotient 
will be 3 cube. 

If the square root of a number is a compwsite number, 
the square itself may be diviiiedinto integer square fac- 
tors ; but if the root is a prime number, the square can- 
not be separated into square factors without fracliona, 

N. B. Substitute the word cube, for square, in the 
preceding sentence, and the same remarks apply lo cube 
numbers. 

No person can extract roots with any tolerable degree 
of sitiil, without being able to r.-icognize the squares and 
cubes of the nine digets as soon as seen. 


Numbers. | 1 2 


3 


4 


5 1 6 7 


S 1 9 


10 




s,..,.., 1 , . 


9 


16 


25 3S id 


64] 81 


100 




Cubes, j 1 8 


27 


64 


125 316 343lsi3J73<jjl000J 11 


We liere wish to remind the reader, tliat the pupil is 
supposed lo understand the extraction of the roots in 
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way, and we request tliera Hot lo forget 
that tiiis is merely an appendix. 



If the root is an integer number, we may know, by 
the inspection of the above .table, that it must be 25, as 
the greatest square in 6 is 3, and 5 is tiie only figure 
whose square is 5 in its unit place. 

Again, take 635 

Multiply by 4 4 being a square. 

3500 

The square root of this product is obviously 50 ; but 

is must be divided by 3, the square root of 4, which 
gives 25, the root. 

3 What ia the square root of 6561 I (R. 220.) 

Ana. 81. 

As the unit figure, in this example, is 1, and in the 
line of squares in the above table, we find 1 only at 1 
and 81, we will, therefore, divide 6561 by 81, and we 
find the quotient 81 ; 81 is, therefore, tfie square root. 



As the unit figure, in this example, is 9, if the nurabei 
is a square, it must divide by either 9, or 49. After di 
vidiug by 9 we have 11881 for the other factor, a prime 
number, therefore its root is a prime niiinber=109. 109," 
lauitiplied by 3, the root of 9, gives 327 for the answer, 

4 What is the root of 451584 ? (T. 179.) 

Ans. 672. 

As the unit figure ia 4, and in the line of squares w 
find 4 only at 4 and 64, the above number, if a squar 
must divide by 4, or 64, or by both. 
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"We will divide it by 4, and we have the factors 4 and 

389S. This last factor closes in 6; therefore, by 

looking at the table, we see it must divide by 16, or 36, 

We divide by 36, and we have the factors 36 and 
3136 ; divide this last by 16, and we have 16 and 196 ; 
divide this iast fraction by 4, and we have 4 and 49. 

Take now our divisors, and iast factor, 49, and we 
have for Ihe original number the product of 4X36X16 
X4X49; the roots of wliich are 3X6X4X2X7, the 
products of which are 673, the answer, 

5 Extract the square root of .3025. (E. 163.) 

Ans. 45. 

Divide by 35, and we have its square factora, 35 and 
81. Roots of these factors are 5X9=45, the answer. 

Again, multiply by the sq.uare number 4, when a num- 
ber ends in 35, and vee iiave 8100, root 00, half of which, 
because we multiplied ijy 4, the square of 2, is 45, tke 

6 What is the square root of 300635 ? (E. 320.) 

Ans. 635. 
390635 
M 1 pi by 4, . . . 4 

1563&00 
"Mul ply by 4 again, 4 

6350000' 

A 1 e mber, independent of the ciphers, still ends 
n'"^ e nultiply again by 4, and we have 35000000. 
The loot of this is, obviously, 5000. Divide by 3 three 
limes, or by 8, and we have 635, the answer. 

So far, some may think this more curious than usefut. 
However this may be, there are problems where much 
labor may be saved by attending to the foregoing princi- 
ples. The following are some of them : 

Find a mean proportional between 4 and 356. 

19* 



HoslaO^y Google 



As the above are square iiumbers, muliiply tlieir 
square roots together for the answers. 

EXAMFIES. 

1 If 484 trees be planted at an equal distance friMtt 
each other, so as to form a square, how many will be in 
a row each way. (T. 171.) Ans. 23. 

Factors 4 and 131 3X11 roots=33. 

3 A section of land, in the Western states, is a square, 
consisting of 640 acres ; what is the length in rods of 
one of its sides? (W. 147.) Ans. 330. 

Nine out of ten.of our teachers would actually reduce 
the acres to square rods, by multiplying by 160, and ex- 
tract the square root of the product — but this would 
show too little attention to numbers. Remove one of 
the cipbers from one number to the other, and we have 
64 to be multiplied by 1600, both square numbers, whose 
roots are 8 and 40 — product 330, the answer, 

3 What must be the side of a square flelil, that shall 
contain an area equal to another field of rectangular 
shape, the two adjacent sides of which are 18 by 73 
rods. (W. 147.) Ans. 36 rods. 

18 by 73 is the same as the half of 13 by the double 
of 73, or 9 by 144, square numbers, roots 3X13=^36, 
the answer. 

4 A has two fields, one containing 10 acres and the 
other 13i ; what will be the length of the side of a field 
containing as many acres as both of them ? (R. 330.) 

Ana. 60 rods. 
33 ,5X 160 is the same as 325X 16 ; roots 15X 4=60, 

5 What is tlie mean proportional between 24 and 90? 

Ans. 48. 
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6 Whal is the n 

Ai 

Problems on the Right-angled Triangle. 

1 The top of a caatle is 45 yai'ds high, and \s siii- 

rounded with a ditch 60 yards wide ; required the length 

' a laddev that will reach from the outside of the ditch 

the top of the castle, Ans. 75 yards. 

This is almost invariahly done by squaring 45 and 60, 
adding them together, and extracting lie square root ; but 
BO much labor is never necessary when the numbei-s 
have a common divisor, or whea the side sought is ex- 

essed by a composite number. 

Take 45 and 60; both maybe divided by 15, and 
they will be reduced to 3 and 4. Square these, 9+16 
=25. The square root of 35 is 5,' which, multiplied by 
15, gives 75, the answer. 

3 Two brothers left their father's house, and went, 
one 64 miles due west, the other 48 miles due north, and 
purchased farms; how far aie they from each other! 
(E. 171.) Ans. 80 miles. 

Divide by. • . 16)64 43 

4 3 16-J-9— 25,5X16=80. 

3 The hypothonuse of a right-angled triangle is 52 
feet, die base 312 feet ; what is the perpendicular ? 

Ans. 41 fJ. 
Divide by ... . 52)520 313 



4 Required the height of a May-pole, whose top be- 
ing broken off, struck the ground at the distance of 15 
feet from the foot, and measured 39 feet. 

Ans. 75 feet 
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5 A hawk, perched on the fop of a perpendicular 
tree, 77 feet high, was brought down by a sportsman, 

inding off 14 rods, on a level with ils base ; what dis- 
ice, ill yards, did he shoot ? (W. 149.) 

Alls. 81.15+]?arda \ 
If this problem is worked with skill, it will be reqiii- 
e to extract the root of 10 only. 

6 If the diagonal of a rectangular field is 40 rods, and | 
le of the sides 32, what is the other I ("VT. 150.) ' 

Ans. 34. 

Ctibes and Cube Soot. 

Cubes, whose roots are composite numbers, may be 

divided by cube factors. Cube numbers, whose unit 

figure is 5, may be multiplied by the cube number 8, 

and that period reduced to ciphers. 

1 What is the cube root of 91125 ? kas. 45. 

Multiply by 8 

729000 

'Siow 739 being the cube of 9, the root of 799000 is 
90 ; divide this by 3, the cube root of 8, and we liave 
45, the aaswer. 

3 The contenia of a cubical cellar are 1953.135 cubic 
feet ; what is the length of one of its sides t (R. 335, 
Ans. 13.5 feet. 
1953.125 
Midliply Dy 8,. - . 8 

15635.000 

Multiply by 8 again, 8 



The cube root of this 
multiplied by 8 twice, and wi 
The number 195113 is i 
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he cube numbers arc 

8, 27, 64, 125, 216, 343, 512, 739. 

Comparing these iiumbers with 19S112, and we observe 
' Lt ilie root, in the place of tens, cannot be more than 5 
and the root, in the place of units, nrasf be some num 
ber which, when cubed, give 3 for its unit figure — and 8 
'i the only figure possible; the root of the whole i; 
therefore, 58. 

4 Tiie number 912673 is a cube ; what is its root ? 
Alls. 97. 

Observe, tJie root of the superior period must be 9, 
and the root of the unit period must be some number 
which will give 3 for its unit figure when cubed, and 7 
is the only figure that will answer. 

In this manner, we can speedily and easily obtain the 
cube roots of all cube numbers containing not more iha 

1 periods, or delennine whether they are cubes t 
surJs. 

The following numbers are cubes ; rei^uii-ed their 

1 "What is the cube root of 59319 1 Ana. 39. 

2 What is the cube root of 79507 1 Ans. 43. 

3 Wiiat is the cube root of 1 17649 ? Ans. 49. 

4 "What is the cube root of 110593 T Ans. 48. 
6 What is the cube root of 35791 1 ? Ans. 71. 
6 What is the cube root of 389017 1 Ans. 73. 
8 What is the cube root of 571787 ? Ans. S3. 
When a cube has more than two periods, it can genei 

erally be reduced to two by dividing by some one or moi 
of the cube numbers, unless the root is aprime number. 
The number 4741632, is a cube; required its root, 
[lere we observe, that the unit figure is 2 ; the unit fi| 
ire of the root must, therefore, be the root of 512, i 
that is the only cube of the 9 digits whose unit figure 
' The cube root of 5Z2 is S ; therefore, 8 is the un 
ire in the root, and the root is an even number, and 
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an be divided by 3 — and, of coiu-se, the cube ilself c 
e divided by 8, the cube of 2, 



593704 

Now, as the first number was a cube, and being di- 
vided by a cube, the number 592704 musl he a cube, and, 
by inspection, as preyiously explained, its root must be 
84, which, multiplied by 2, giires 168, the root required. 

The number 13313053, ia a cube ; what is ils root ? 
Ans. 237. 

As there are three periods, there musl be three figures, 
uBits, lens, and hundreds, in the root ; the hundreds must 
be 3, the unils must be 7. Let us then divide the 3d 
figure, or the tens, in the usual way, and we have 337 
for the root. 

Again, divide 13312053 by 37, and we have 493039 
for another factor. The root of this last number must 
be 79, which, multiplied by 3, the cube root of 37, gives 
337, as before. 

The number 18609635 is a cube; what is ils root? 

As this cube ends with 5, wo will multiply i( by 8 : 

18609625 



148877000 



As the first is a cube, this product must be a cube ; and, 
far as labor is concerned, it is the same as reduced to 
penods,'aB.d the root, we perceive at once, must be 
530, which, divided by 2, gives 265 for the root re- 
quired. 

N. E. 11 a nnmher, whose unit figure is 5, be multi- 
plied by 8, :ind does not result in three ciphers on the 
right, the number is not a cube. 

To find the lApproxiinate Cube Moot of Surds. 
Tiie usual way of direct extraction, is too tedious to 
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be much practiced, if any shorter method cau possibly 
be obtained. By the iiiTenlion of logarithms, a very 
short method lias been found ; but, before that event, 
several eminent malhematicians bestowed much time and 
labor to obtain short practical rules — and some of their 
rules are too ingenious and useful to be lost, notwith- 
standing the invention of logarithms has nearly super- 
;eded their absolute value in practice. 

There is no exact and constant relation between pow- 
ers and their roots ; for this reason, all rules (save by 
logarithms, and the direct and tedious one,) must be more 
or less approximate ; but, nevertheless, with common 
Judgment and care, we can arrive at results as near as by 
the direct method. 

In order lo obtain a rule, let us take two cube numbers, 
IS near in value to each other as practicable, and compare 
them with their roots. 

316000 and 2269S1 are cubes ; their roots are 60 and 
61. 

iw 316000 is not to 326981 as 60 to 61. But let 
mble the first and add it to tlie second, and double 
the second and add it to the first, and we shall have 
558981 and 6S9963, which are to each other very nearly 
IS 60 to 61. 

Or, by the principles of proportion, the first is to the 
difference between the first and second, as is the third to 
the diiference between the third and fourth. That is, 
658981 : 10981 ; : 60 : 1 very nearly. Now one is 
tlie difference between the two roots, and if the last root, 
s Qiikiiown, this proportion would give it very 
nearly. 



1. Required the cube root of 66. 

The cube root of 6<t is 4. Now it is manifest, 
tliat the cube root of 66 is a little more than 4, and 
by taking a similar proportion to the preceding, we 
have 
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64X2=128 2X66=132 



196 ; : 4 : to root of 06. 
4 ; to a correction. 



'730 
Therefore, the cube loot of 66 is 4.C'1124 

3 Kequired the cube root of 133. 

Suppose il 5 ; cube it, and we have ]35. 

Now we perceive, that the cube of 5 being greater 
than 123, the correction for 5 must be subtracted 



Add. 



3X125=350 246 
. 133 135 



. . . . 373 : 371 : : 5 : root of 123. 
373 i 2 ; : 3 ; correction for 5. 
373)10.0000(0.02681 



Ans. 4.97319 
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From what precedes, we may draw llie following 

Eble.. — Take the nearest rational cube to the given 
number, and call it the assumed cube; or, assume a 
root to the giv&i nuniber and etibe it. Double the as- 
sumed cube and add the num})er to it ; also, doiibh the 
number and add the assumed cube to it. Take the 
_ rence of these sums, then say, Ms double of the as- 
sumed cube, added to the number, is to this difference, so 
is ike assumed root to a correction. 

This correction, added to or aubt'raclcd from the assum- 
ed root, as the case may require, will give the cube root 
very neariy. 

By repeating the operation with the root last found as 
an assumed root, we may obtain results to any degree of 
exactness ; one operation, however, is generally suf- 
ficient. 

3 What is the cube root of 28 1 Ans. 3.03658-f. 

■4 What is flie cube root of 26 ? Ans. 3.96349-1-. 

5 What is the cube root of 214 1 

Ans. 5.98143+. 

6 What is the cube root of 346 '! 

Ans. 7.02034+. 
The'above being very near integral cubes — that is, 28 
and 20 are both near the cube number 27, 314 is near 
216, "fee., all numbers very aear cube numbers are easy 
of solution. 

gral cubes, to show that the labor must be more lengthy 
and tedious, though the operation is the same. 

EXAMPLES. 

I Wiiatis thecuberootof 3214? Ans. i4.757.')8. 
Suppose the root ia 15 — its cube is 3375, whieh, being 
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By the rule, 9964 : 161 : : 15 : 0.3433, Ihe c 



BootnearJy 14.7577 

Now assume 14.7 for the rool, and go over the opera- 
tion again, and you will have the true root to 8 or If 
places of decimals, 

2 What is the cube root of 14760313677 ? 

Ana. 2453. 
Suppose the root 3400, &c. Take the correction tf 
the nearest unit, and you will find it 53. 

3 What js the cube root of 980922617856 ? 

Ans. 9936. 
Suppose the root to be 10000. 

4 What ia the cube root of 9 ? Ana. 3.08008. 

5 What is the cube root of 9^? Ans. 3.092+ 

6 What is the cube root of 41 1 Ans. 3.4482+. 
When it is requisite to multiply several numbers to- 

rether and extract the cube root, try to change them inl 
cube factors, and extract the root before the multiplici 

SXAIIFLES. 

1 What is the side of a cubical mound equal lo one 
188 feet long, 216 feet broad, and 48 feet high ? {R. 
235.) 

The common way of doing this, ia to multiply theae 
lumbers together and extract the toot, a lengthy opera- 
tion. But, observe, that 216 ia a cube number, and 288 
=3X13X12, and 48=4X13; therefore, the whole 
product is 316X8X13X13X13. Now the cube r 
of 316 is 6, of 8 is 3, and of 12= is 13, and the product 
of 6X2 X 13=144, the answer. 

3 Required the cube root of the product of 448 

X393, in a brief manner. Ans. ,5~ 

3 If you have a pile of wood 33 feet long, 4 feet 
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wide, and 4 feel iiigli, whit \ ould be the aide of a cubic 
pile containing the same quaiilitj ' An- 8 feel. 

Proposition — The solid contents ot cubes or spheres 
e to each othEr as tlie cubes of their hke dimensions. 
(See Georaelry.) 

EXAMPLES 

1 Mercury is about 2000 jnilei m diameter, and the 
earth about 8000 ; what ib their relati^ e magnitudes X 

Alls As 1 to 64. 

2 Mars is about 4000 miles in dumelci, the earth 
8000 ; what is their relative magnitudes ' 

Ans As 1 to 8. 
In the preceding exaraplea ite, of course, do not cube 
the numbers given, but tkeit smallest mtegial relations. 

3 The diajaeter ot ihe earth, to that of the sun, is 
nearly as 1 to UIJ ; what is then lelalne mrignitudes, 
or bulks T An& As 1 to 1384473 nearly. 

4 If a ball, 6 inches m diameter, v eigh 32lbs., what 
wili be the weight of a ball, of the ame metal, whose 
diameter is 3 inches ? {R 325) Aiis. 41bs. 

6:3:: 2:1 
8 : 1 : : 33 : 4 

5 Suppose an iron ball, of 4 inches in diameter, 
weigh 9 pounds ; required the weight of a spherical 
shell of 9 inches in diameter, and 1 inch thick. 

Ans. 541b s. 4oz. 

6 If a cable, 13 inches about, require an anchor of 
IScwt., of what weight must an anchor be for a 15 inch 
cable! (Pike, 311.) Ans 35cwt. 151bs, 



SECTION V[. 
Mensuration, Gauging, S, 
N. B. EvEnV problem that follows, car 
much less labor than they are usually don 
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1 What is the difference of area between a square of 
40 rods on a side, and an equilateral rhombus of 40 rods 
to a side, but of a perpendicular altitude of only 34 rods ? 
(W. 173.) Ans. 240 rods. 

3 There is a bam, 50 feet by 36, and 20 feet high to 
the eaves ; how niany boards will it take to cover the 
body, if the boards were all 15 inches wide and 10 feel 
long? Ans. 375+ boards. 

3 On a base of 120 rods in length, a surveyor wished 
to lay off a rectangular lot of land, to contain 60 acres ; 
what distance in rods mosl he run out from his base line 1 
{W. 175.) Ans. 80 rods. 

4 How many square yards in a triangle, whose base 
is 48 feet, and perpendicular height 25i feet? (W. 175.) 

Ans. 67s yards, 

5 A man bought a farm 198 rods long, and 150 rods 
wide, and agreed to give $33 per acre ; what did the 
farm come to ? Ans. $5940. 

N. B. Make no attempt to compute the number of 
acres definitely. 

6. If the forward wheels of a coach are 4 feet, and 
the hind ones 5 feet in diameter, how many more times 
will the former revolve than the latter in going a mile ? 
(W. 176.) Ans. 84. 

N. B. In this problem use 7 lo 22. 

7 How many square feet in a board, 2 feet wide at the 
larger, 1 foot 8 inches at the smaller end, and 14 feet 
long? (W. 176.) Ans. 25| feet. 

8 The plate supporting the rafters of a house, being 
40 feet long, 14 inches wide, and 8 inches thick, how 
many solid feet does it contain? (W. 177.) 

Ans. 311- feet. 



.y Google 



Cancel down, and this is the form for all solids. 

9 If a pile of wood bo 60 feel long, 13 feet high, 
and feet wide, how many cords does it contain ? 

Aes 33^ cords. 

10 Tho hin of a granary ia 10 feet long, 5 feet wide, 
and 4 feet high ; allowing the cubical contents of tt dry 
gallon to be 2685 cubic inches, how many bushels of 
grain will it contain ? Ans. 160^. 

11 If you wanted a bin to contain twice as much as 
Hntioned in the last problem, with a length of 12 feet, 
d a breadth of 6 feet, of what height most it be ? (W. 
7.) Ans. 5J feet. 

12 A canal contractor engaged to excavate 2 miles of 
canal across a plane, t 8 t p b' d — ihe canal to 
be 54 feet wide at top 40 d 4 eet deep ; 
what did it amount to Aji $6617.60. 

13 There is a cir te n diameter, 
whose depth is 8 fee and d 5 what is its 
capacity, allowing 23 th g a and bow 
much would its capa y b d by dd ng 6 inches 
to its diameter? , C 1175.04 gallons its capacity, 

■* I 2461 gallons mciease 

14 What would be the produce of a kernel of wheat 
in H years, at 20 fold, tlie produce of each year 
being sowed the next — allowing 5000 kernels to a 
quart] {W. 166.) Ans. 64000000 bushels 

IN". B. If we blindly perform all the labor indicated by 
set rules, the above would be a tedious operation ; but it 
is extremely brief in the hands of a skillful operator. 

15 The length of a room being 20 feet, its breadth 14 
feet 6 inches, and its height 10 feet 4 inches ; how much 
will tlie coloring come to at S7cls. per square yard, de- 
ducting a fire-place of 4 feet by 4 feet 4 inches, and 
two windows, each 6 feet by 3 feet 2 inches ? (E. 232.) 

Ans. $10.73. 

16 What will the paving of a foot-path come to; at 18 
cents per square yard, the length being 35 feet 4 inches, 
and the breath 8 Ifeet 3 inches 1 (R, 233.) Ans. $5.83. 

_____ _______ 
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17 What will it cost to roof a building 40 feet long, 
the rafteris on each side being 18 feet 6 inches long, at 
$3.50 pec 100 square feet? (K. 233.) Ans. $51.80. 

18 There is a block of marble, in the form of a paral- 
lelopiped, whose length is 3 feet 3 iaclies, breadth 3 feel 
8 inches, and depth 2 feet 6 inches ; what will it cost at 
8Icta. per cubic foot? (R. 334.) Ans. 917.10. 

19 What will it cost to build a wall 330 feet long, 6 
' feet high, and 15 inches thick, allowing 20 bricks to the 

lid foot, at $5^VsV per thousand bricks? (E. 234.) 
Ans. $282. 

30 How many bricks 8 inches long, 4 inches wide, 

d 2^ inches thick, will it lako lo build a wall 120 feet 
long, 8 feet high, and 1 foot 6 inches thick ? (R. 334.) 
Ans. 34560. 

21 What will it cost to build a brick wall 240 fee 
long, 6 feet high, and 3 feet thick, at S3.35 per 1000 
bricks — each brick being 9 inches long, 4 inches wide, 
and 3 inches thick? (R. 234.) Ans. #336.9" 

32 A ship's hold is 75| feet long, I8i wide, and 7i 
deep; how many bales of goods 3^ feet long, 3i deep, 
and Sj wide, may be stowed therein, leaving a gangway, 
the whole length, of 3i feet wide? (Pike, 470.) 

Au3. 385.4+. 

N. B. Do this by one operation — after taking out the 
! gangway mentally, by subtraction. 

33, A stick of timber is 16 inches broad and 8 inches 
thick ; how many feet in length must be taken to make 
30 solid feet? Ans. 33^. 

34 There is a square pyramid, each side of whose 
)ase 13 30 iivches,and whose perpendicular height is 120 
inches, to be divided by sections, parallel to its base", iiito 
three egual parts ; required the perpendicular height of 
each part. (P. 371.) 

Ans. The height of the lower section is 15,3 inches ; 
the height of the middle section 13 21.6 inches; the height 
of the lop section is 83.2 inches. 

N. B. In solving this problem, remember that solids, 
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of the same shape, are to each other as the cubes of their 
like sides. 

25 A maa -wishes to make a cistern of 8 feet in diameter, 
to contain 60 barrels, al 32 gallons each, and 231 cubic 
inches to a gallon ; what shall be the depth of the cis- 
tern? 

60X32X331 gives the cubic inches the cistern ia to 
contain. 

This divided by (he circular end, expressed in in- 
ches, will give the depth in inches. 



But the circumference of any circle, multiplied by : 
f its diameter, giver its area. 

8X12X23X24 
Then,. . . .—— = the area. 

7 

Hence, 



2 ^^ 

7X7X5=245; which, divided by 4, gives 61? inches 
for the an,,L-er. 



SECTION VII. 
Miscellaneous Examples. 
1 One-half, one-third, and one-fourth of a certain nu 
hev, added together, make 130 ; what is the number ? 
Ans. 130. 
To solve this by arithmetic, we must consider the 
number as the whole of a thing, or a unit. Then h-\-l 
+s=T!+A"'"T7 '^^ T5' Then, by proportion, if \~ 
make 130, what will 1, or i-f, make ? That is, 

\\ : 130 : ; \% 
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By nmlLiplying the first and last terma by 13, the pro- 
porlion becomes 

13 : 130 : ; 13 
Or, 1 : 10 : : 12 

2 Oiie-foiirth of a certain number exceeds oiie-sixtli 
of the same number by 30 ; what is the number? 

Here, again, the number must be considered aa a sii 
gle tiling; then i of it is not, strictly, one-fourtli of 
unit, bul ^ of that number, or that thing. In algebr; 
this thing, or number, would be represented by some le 
as a: or y — and the question is strictly an algebraical 
But all such questions in algebra, can be solved 
by fractions and proportion in arithmetic ; and, indeed, 
all questions, that involve simple equations only, can be 
resolved by arithmetic — but by algebra they are much 

In days that were, we always found a i-vle in arithme- 
tic called Position, which included such problems as the 
preceding, and some few others, but could not take in any 
questions involving powers, or roots — as powers and 
'ools are not in ariihmeiical proportion to each other. 
For example, 16 and 64 are square numbers, and tlieir 
! square roots are 4 and 8, or aa 1 to 3 ; but tlie numbers 
themselves, 16 and 64, are to each other as 1 to 4, ; "" 
I fereni relation from the roots. 

ixaraple ; A man, having a pui-se of money, being 
3d how much was in it, answered. The square root 
I of it, added to the half of it, made 230 dollars ; how 
much was in tlie purse ? 

It is evident, that tliia question must be excluded from 
any proportional operation ; for, unless we first suppose 
the right number, the result of the supposition will not 
be lo uie given result as the supposed number to the true 
number — and when this proportion fails, supposition, 
that is, "Position fails ; and if we suppose the true 
number, it is then an operation of chance, and is, in fact, 
no problem at all. 

True it is, we can give a rule, or rather give order 
I which, followed, will reduce the problem, but it will not 
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be arithmetic; and, to put into an aritlimetical work 
hat 18 not arithmetic, we hold (o be deceptive and im- 
proper. 

We have remarked, that the solution of these proh- 
lems are much easier by algebra than by ariihmetjc ; 
but we would remind the pupil, that the solution of a 
problem is a small object compared with a principle in- 
volved in a solution, or with a knowledge of the science 
of numbers. As one step to secure this latter object, we 
give a few more such problems. 

3 A post is \ in the earth, ^ in the water, and 13 feet 
above the water ; what is the length of the post? 

Ans. 35 feet. 
Add ^ and f ; not ^ and j of the number 1, but j and 
2 of the whole post. These parts, added together, make 
II ; the remaining i| must be 13 feet. Then, by pi 
portion, 

1| : 13 : : 1^ 
Or, 13 : 13 : : 35 : 35 the answi 

4 A and B have the same income. A contracts an a 
nual debt amoundng to ^ of it, B lives upon ^ of it ; 
the end of ten years, B lends to A money enough to pay 
off his debts, and has 160 dollars to spare; what is 1' 

me of each ? Ans. $380. 

' B lives on |, he saves ^; out -of this he pays I 
debis, -1.. Hence, from L subtract ^, and there 
^^. This, in 10 years, is worth 160 dollars ; ^erefore, 
in I year it is worth 16 dollars. Now, by proportion, 
^\ ; 16 ; : 5-^ : the answer; 
Or, ..2 : 16 : : 35 : the answer; 
Or, . • 1 : 8 : : 35 : 280, the answer. 

5 Of the trees in an orchard, 5 are apple trees, 
pear trees, and the remainder peacli trees — which are ; 
more tlian i of the whole ; what is the whole number 
the orchard ? Ans. 800, 

The apple, the pear, and the peach trees, make the 
whole; therefore, add l+T'o+T—TS+aS+iT^^^f' 
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This wants ^=^, or Jj-" of being the whole ; therefore, we 
must conclude, that the 30, not taken into the account, 
is 5'j of tlie whole. Hence, 20X40=800 ; or, hj pro 

^'5 : 30 : : 1^ : answer. 
That is, 1 : 20 : : 40 ; 800, t!ie answer. 

6 A, E, and C, would divide Si300 between them, so 
that B may have *6 move than A, and C *B more than 
B ; how many dollars for each? (E. 339.) 

Ana. A 60, B 66, C 74. 

Obeetve, that A haa the least sum, B $6 more th-.m A, 
and C $14 more than A; hence, $20 is to be reserved, 
and the remaining 180 to be divided equalhj among 
them; which, of course, gives i60 lo A, and iS60+6 to 

, and 60+6+8 to C. 

7 A gentleman bought a chaise, horse, and harness for 
SS378 — the horse came to twice the price of the haraeas, 
and the chaise to twice the price of both the horse and 
harness ; what did he give for each ? (R. 229. J 

This problem is generally given tinder position, hut it 

really one in simple dlvieiom. Take the idea of shares. 
Divide the money into shares : it will take 1 share to 
purchase the harness, 2 shares to purchase the horse, 6 
shares to purchase the chaise ; therefore, divide the whole 
into 9 shares, and we shall have $43 for one share, i. e. 
*43 for the harness, $84 for the horse, $252 for the chaise. 

In conclusion, we would caatioa the young arithme- 
tician against imbibing the idea, that he understands arith' 
metic, from works on arithmetic alone. We most rist 
above a plane, to have a fair view of the objects on itf 
surface, and we must rise above arithmetic before we can 
iiaderstand all its scientific relations. 

Nor must we conclude that we are perfect in num^ 
bers, because we may excel our comrades in disentang' 
ling knotty questions. Science ia a different thing from 
aculeness at solving intricacies ; and all men, of true 
scienee, more or less despise all things intended to puz~ 
zle,^x there are enough objects of useful inquiry and 
investigation, on which to expend all our powers of mind; 
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Algebra is but a continuation of arithmetic ; :md as 
soon as we acquire a good practical knowledge of arith- 
metic, so as to have a clear com prehension of fractions 
and general proportion, we may, yta, we should, com- 
mence algebra. But when we advance in algebra, we 
should be careful not to look, down with the spirit of con- 
tempt on aritlimetic — we may study the one in order to 
understand the other. The following properties of num- 
bers, the student must take as facta, unless he is an alge- 
braist. They cannot be demonstrated without She aid 
of that science.* 

1 Jf from, any number, the sum of its digits be sub- 
tracted, the remainder is divisible by 9. 

Take, for esample, 34 ; subtract 7, and vfe have 27, 
which is divisible by 9. Again, take 438 ; subtract the 
sum of 4-f 3+8=15, and we have 433=9X47, and so 
with any other number. 

2 ^ the sum of the digits of any number be divisi- 
ble by 9, the number itse^ is diviswle by 9. 

Thus the numbers 72, 81, 99, 171, S87, 51489, &c., 
the sum of whose di^ts is divisible by 9, are themselves 
divisible by 9. 

All numbers divisible by 9, are, of course, divisible 
by 3. 

3 If the sum of the digits of any number be divisi- 
ble by 3, then the number itself is divisible by 3. 

Thus 18, 27, 54, 75, 111, 123, 258, &c. &c., are all 
divisible by 3. 

4 If from any number the sum of the digits stand- 
ing in the ODD places be subtracted, and the sum of the 
digits standing in the EVEti places be added, then tk> 
result is divisible by 11. 

Take any number, say 785432 ; then subtract the sun 
of 2-}-4+8=14, and acid 3-l-5-)-7=15, or, in this es 
ample, add 1, and we have 795433 = 11 X 71403. 

• The domonBttations of these ptopeiiies may lie found inBridge'i 
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be equal to the svm of the digits standing ir, 
ODD places, then the number is divisible by 11. 

Thus Hie numbers 121, 363, 13133, 48432, &c„ are 
all divisible by 11. 

Our numbers increase in a ten-fold proportion, from 
the right to Gie left, which is called, the root of the 
scale; but, if llie scale was 7, in lieu of ten, tlien, what 
is now true for 9 and 11, would be then true for 6 and 8. 

6 FFe may change numbers from the scale of ten to 
any other scale, by dividing the number by the number 
denoting the scale, continually saving the remainders 
and forming a new number by them. 

Example — Change 63 into an equivalent number, 
wherein the value of the digit shall increase in a five-fold 
proportion ; in other words, where the root of tlis scale 
shall be 5. 



5)12(3= iirst remainder. 

5)2(3= eeeond remainder. 

0(3= third remainder. 

Now 223 is the value of 63, in a scale where the num- 
bers increase in a five-fold proportion. Change 3714 to 
iia equivalent value on a scale of 4. Ans. 332003. 

Numbers may also be considered as arising from the 
continued multiplication of certain factors. 

A perfect number, is one which is equal to the em 
all its divisors. They are not numerous, and may be 
expressed thus : 

3 (2' — 1)=3X3=0. 
2X2'— 1)=4X7=38. 
3''(3''— 1)=16X31=496. 
3 ^3 ■'_l)=64X 12'T=8128. 
2iX2n_t) = 1024X 3047 = 3096138. 
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A PRACTICAL SYSTEM 



BOOK-KEEPING, 



MECHANICS AND RETAILERS. 



BooK-KlEEPmo is the method of recording a system- 
atic account of business transactions. 

It is of two kind B — Single and Double Entri/. The 
former, only, will be noticed in this work. On account 
of the simplicity of Single Entry, it is, perhaps, the best 
which can be recommended to fermers, mechanics, and 
retailers. It consists of two principal books — the Day 
Book, or Wofie Booh, and the Lcger, and one auxiliary 
book, the Cash-Booh. 

TIIE DAY BOOK. 

This book is ruled witL a column on tbe left hand 
for the date, and three columns on the right, the first, 
for the folio or page of the Leger, to whicii tbe account 
is transferred; and the last two for dollars and cents. 

This boolt exhibits a minute history of business trans- 
actions in the order of time in which they occur, with 
every circumstance, necessary to render tlie transaction 
plain and intelligible. 

1? 
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David Jndkins, 
To 10 lbs. coffee at 17 cts.f 170 
25 lbs. sugar, at 10 cts. 2 50 



Timothy W. Coolidge, 
To 1 bl, sugar, weighing 

135!bs.iieat,at8icts.$1147i 
1 bag coffee, 98 lbs. at 
15 cents, 14 70 



Geo. H, Eaton, 
To 1 b). flour, $3 

1 ]b. Y. H. Tea, 1 12i 

1 keg lui'd, neat weight 
00 lbs., at 6i eta. 3 75 



David Judldns, 
By cash on account, 



Cr. 



James Wilson, Dr 

To 3 waeka boarding, at 3dollarj 
per week. 



Hiram Ames, 
To 13 yards broadcloth 

lars per yard, $72 00 

30 yds. muslia at 14 cts. 4 20 



By an order o 



Cr. 

J. Jones, for Gro- 
$5100 
30 00 



Timothy W. Coolidge, Cr. 
By a bill of carpenter work, 

Jannes Wilson, Dr. 

To 1 hi. vinegar, $3 25 

" 1 keg lOd. nails, weight 
" 111 lbs. at 8 cts. 8 88 
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Jm. 19 


George Hamilton, Cr 
By 1 Bet of Fancy chaira, S 


35 00 


" 31 


George H. Esittm, Ci 
By cash, to balance account, 1 


^ 75 


" 25 


Robert Young, D ! 
To cash on account, $3 00 [ 
" 10 lbs. N. O. sugar, at 
« 10 cente, 1 00 
" 13 lbs. coffee a.t 161 eta. 2 00 
" ilb.Y.H.Tea, GZi <i 


6^1 


" 29 


Jackson Moore, Dr 
To 21 lbs. Ham, at 10 els. $2 10 
" 1 box soap, 30 ibs. at 5 

cents, 1 i 


S bO 


" 30 


Bavid Judkins, Di 
To 13 bis. apples at 75 cenia, 1 

Cr 
By 47 bush, com, at SO cents 1 


9 00 
43 


" 31 


James .Wilson, Ci 
By cash on account, 2 


n no 


Feb. 3 


Thomas Hilton, D 
To cash. $0 00 
"'llb.Y.H.Tea, 1 Oi 
« 16 Iba. Eice, at 6:J cla. 1 00 3 
Cr 
By 13 days labor, at 87i cts. 2 


7 OG 
11 37i 


« 10 


George Hamilton, Dr. 
To 1 canister Imperial Tea, 14 
lbs. at $1 87i per lb. 3 


d6 35 


" 13 


Hiram Ames, Cr. 
By orderon E.DLsneyforgooiis, 3 


10 00 
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Cincinnati^, 1833. 







$ cU. 




Robert Young, Dr. 




Fob. 15 


ro 1 box sperm candles, 
"25 lbs., at 30 els. per lb. $7 50 
" 3 bu. dried fruit, at $1 






"25 per bushel, 2 50 3 


10 00 


James Wilson, Dr. 




" 21 


To 10 gals, molasses, at 40 

cents, $4 00 
" 4 1b.'5. OldHysonTca, 






at 93 cents, 3 72 2 


7 72 


Robert Young, Cr. 




« 27 


By 12 cords of wood at $3 25 3 




Ames & Smith, Dr. 




March fl 


To 18 lbs. sole leather, at 
« 25 cents, $4 50 
" 1 side upper leather, 2 75 






" 3 calf skins, $1 25, 3 75 4 




Hiram Ames, Dr. 




" 6 


To 500 feet while pine boards, at 
" $12 50 per M, $6 25 
« 25 bu. potatoes, at b6 cts. 12 50 






" 1 ton of Hay, 10 00 2 


2S 75 


David Judkins, Dr. 




" 8 


To 200 lbs. flour, at $175 1 




Thomas Hilton, Dr. 




" ( 


To casli paidhiaorderto William 






Coolidge, 2 








« 15 


To 1 copy Whelpley'a Com- 

pend, $1 25 
" 1 ream lettflr-paper, 4 50 






« 1 doz. Spelling books, 1 OOJ 3 


6 75 



HoslaO^y Google 



Timothy W. Coolidge, I 

To 2 qra. tuition of himself 

evening scliool, at $3 per qi 



CmciKTiiATi, 1833. 

Theodore P. Letton, 
sharpening his plough,"$J,00 

■ Shoeing his horse, l,62j 

■ Repairing chain, 25 



Thomas Hilton, Cj 

By the hire of his horse 10 days 
at 62i cts. per day, 



Ames and Smith, Cr. 

By 1 hhd. sugar, weight 1317 lb. 



T. P. Leiton, 
To I ream wrapping paper, 

$l,62i 
1 beaver hat, 6,00 

1 sot silver tea-spoons, 6,00 



Henry C. Sansay, 
By my order iin him in favo? of 
Jno. Torrenco for stationary, 

Ames and Smith, I 

To 2000 ft. dear pine boards, af 

^OperM. ■ $40,00 

500 common do. at $8, 4,00 
5000 shingles, at $2^5 11,25 
Cash to balance account, 32,52 



Jackson Moore, 
By painting my house, 



Cr. 



HoslaO^y Google 





Thomas Hilton, 


Dr. 


i'o 


4 bu. wheat, at $125 


$&00 


" 


1 bl. mess porJt, 


9 00 




3 bu. salt, at 50 eta. 


100 


" 


8 lbs. brown sugar, 11 CJ8. 88| 




George Hamilton, 


Dr. 


Tr, 


12cedar posts, at 25c. 


$3 00 




1 plough. 


9 37i 


" 


1 soythe, 


lesi 




Jaclison Moore, 


Dr. 


To 


repairiag his wago 
plough, 


n and 




Thomas Hilton, 


Cr. 


By 


1 pair shoes, 


$150 




1 mahogany table. 


13 60 




George Hamilton, 


Cr. 


IJV 


an order on J. Hulse, 


ffl5 oi.; 




cash. 


6 50 




ENB OT THE DAY BOOK. 



HoslaO^y Google 



THE LBOEE. 



The IjeBsr Is tnled with a double line in Ilia miaais of tlie page, to 

c«nIB, one (br the psge of tile Dny Book, from wbicll Elie iiartlcuisc in 

■■''■iBn Ml SMount 18 poatefl, tJie pBge of the Lejet on which this aci 
pt. la written io the column for thai purpose m the Dnj' Book, and 

See of thBDny Book from wlilch Iha nctounl was poslett Is wrill 
colamnofthsLoger. _ 

lercci've <a^e name of Dsvtd JadHins. Enlor his mme In tHe iirst page of 

As Iheto are several srtloUscbBrMdtoD.judlslna on lliB 4tli of Janoar' 
ioBlead of Hpetlfjiiig each artlcLe fn the leger, we marelj eay, Far Sundric 
and enlsr llie anjouni In the proper colnmns— see Leger, page 1. 
~' e Leger bus an loilei: or Blp1mbet,lD which the names of persons ni 
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|1 Dr. David. TudMm, Cr. \\ 


183a 
Jan. 4 
« 30 
Mar.7 


ro sundries 'i 
" Apples 3 
» Flour 4 


4 30 
90 
3 50 


Jan. 8 
" 30 


By cash 2 
" Com 3 
" Bal. 


sloo 

40 
4 30 




1 


6 70 




■leh II 


Apl. 1 


To balance 
of account 
bro't down, 


4 30 








[ Note. 


-The Dr. on the left h 
detivHomncKiuiniIii 


oC^ofil"eri|M 


Ejgni/ies dtf [Of, and llml 
and "I'll^s^uilfa %^u"cr 


Tivwtkj, W. CooUdge. j| 


Jan. 4 


To sundries ^ 
" Tuition 5 


617i| 

eoo 


Jan 14 
Apl.4 


By work 3 
' Balance 


5 00 

ink 


217ij 


Jgl7i 




To balance 

lH(ilUie33SW(whKl 


717)1 

Sit 


£5 


'Sn"heve'S^ 


Mr.CoDl- 
of hhn. 


George H. Eaton. [| 


Jan-G 


To Bundries 2 


8 75 


Jan21 


By cafili 3 


[if 


Note 


-This ateount presen 
e I, H Ealon noltlins 


a^;.? 


== 


heidw Hence It 
mo «uiliijie. T 


=,::; 
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Dr. 


Hiram Ames 




Cr. 


2 


.Tnnll 


To sund. :^ 


7« 


ill 


Jan.U 


By sond. 'Z\\ 71 


)ll 


M..r,t; 


" Core ^ 


iJS 


7f. 


Feb. 13 




1(1 


III 










Apl. 1 


" Bal. 


28 


J5 






104 


95 






104 


95 


Apl.l 


To Bal. 


5. 


95 











Feb. 3 


To simd.i 


7 


m 


Feb. 3 


MarS 


•' Cash. ' 


\h 


?.'> 


Msi-y;- 


« 31 


" do. e 


15 
41 


SB 

- 

fi9 


" 31 

Apl. 1 


Apl.l 


To Bal. 


„ 


OCi 





James Wilson. 



Jan. 11 


To boar- 


1 




Jan. 31 




ding, a 


» 


m 


April 1 


« 15 


« Sunds. 3 


12 






Feb. 21 


« do. 


7 


12 






35 


85 


April 1 


To bal- 
ance bro't 










down, 


lU 


. 


■ 



bt^innlnE uf a Ji™ ncuoiini, as jn 
pl^the EoJimMltelpe $1085. 



Vd pULcal diaLinctl 



.y Google 



To Tea, 


H2ti 


25 


Jan. 19 


Bychairs, 3 


Z& 


" Suiid, 


■i <^ 


75 


Mar 31 


" Sunds. 


11 


" do. 


i\U 


00 


Apl. 1 


Balance, 


lU 




'r 


00 






47 


To Eal 


10 

1 


50 









Robert Young. 



Feb. 15 
Apl. 



To sund- 






Peb.27 


By wood, 


ries, C 


f! 


■m 






" do. . 


Ill 


11(1 






" Bal. 


37 


87 i 
00 


Api.l 


By Bal. 



Jackson Moore. 



Mar.31 
Apl. 



To 


Sun- 


]| 




Mar ,31 


By paint- 


II 




dries, 


^ 


«t 




ing! 










III. 






r 




Bal. 


11 


40 
00 






E 








~ 


Apl. 1 


By bal- 
ance hro'l. 
down, 


li 
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Dr. Ames S^ Smith. Cr. 4 1 


Mar. 6 


To Saniiriesi 


1100 


Mar.SS 


By sugar, 5 


0S77 


1 « 30 


" do. 5 


87 77 
98 77 






9S77 


n™^ 


™»a™.nt.Uke.I 


<S™i™ 


CtS?^'"^""^^'" 




T. P. Letlon. ] 


Mar.20 


To Sundries 5 


3 87 


Ap. 1 


By Bal. 


15 50 1 


" 26 


« do. 5 


12 62 






15 50 


15 50 














A]>ril 1 


To balance 


15 50 








Srin'iii 


atT.P.Lellonowei 


m'sM5 


iO! SUlllll 


eCt glde. ondt 


(dinrfc^ 


Henry C. Sanxay. ij 


Apl 1 


^0 balance, 

1 


2 87i 

2 87i 


Mar .28 


By my || 
order, 5 


2 87i 
2S7i 




















-ipl. 1 


By hat. \ 


2 874 


gB[Uol|T 


:nliilSacromHil'vll 


KlcrioneliiinElE 


n' ' ™™° 


....... 
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D Ba nee. Cr. ^l 






[Ilprlll By R.Young. 


3|iii|;fril! 






■■ J.Moore, 














a87i 


































T P 






MG» 


N T MO 




froiallieptecediiigaMounffliinh«I.eger. TheDr. side ia an eshlMl ofDia 


amouiitBSoeioIloiibyomort.anailieCr.sideUiaamounlsdneiayoaloolh. 
era. II [s not aiticUy neceawty Ihat tliis accounl eliouW be iniroduced In ihe 






nBin Ihe preceding Lejet, and when thai ia dona, a SaJancs nccoOKf liHe lli« 


nlJove. will be founfl convenient, as presenltog. al ons «i™, liie emcl state 


of voui Legei. 


FOBM OF A BILI. FROM THE PRECEDJPia. 


Jlfr.Dm.M JuiHns, 
















30 


lahlda.-apDlcBatTScta. .... 


BOU 


Match 8 


300 lira, flout al 31 7li, ■ ■ - ■ 


10^ 


January 8 
30 




Si 


/ 






raa eacorua ..... ^ ^ 


13 40 






1^ 




Eec-d payment inCull, EDWARD THOMSON. 


-- 


THE CASH BOOK. 


Tie Caah Book <s used lo record the daily receipta rtnd payments of mo- 


nsy. It (B ruled neariy the same as the Lagar; tho Dr. sine eilublw ilia 


amount of money r«((ti«S, and Clio Ct, aide, the amount paid o^t. Bubtran 


tlie aum of the Ct. ftom that of the Dr a id Ills balance will always bo eiual 




FORM OP A CASH BOOK. 


Dr. Caah Cr. 


1M33 
Jan.] 


TotashonhBMf, 


.4'^A 


Pvrent of house paid 


1 




Caah rao;d^ J. Young 


SCO 




± 










437 




l_ 


' 


Bi, .^k ™ *™rf. 


lis 


Jan 3 


= 


* = 


Bycnshpold Auieflfi 


3! 




""'^ SfT?Coo]iaga 










Cash found on MainSl 






.sjo! 




• 


IjOO 




i5 


Jun, 3 


Tocaslionhaod, ( 


.^ 




~r 
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